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this Filter talk will 
drive me round the bend! 







Sorry, old fruit. I was only trying to be helpful. 


It’s not a little gadget and they'd never put it 
on a plane—it's bigger than this Renault. 
They put it in the line between the storage 
and aircraft tanks to make sure 

the plane gets clean, water-free fuel. 


Exactly. Do you really think she 

enjoys having that steam pouring 
through her exhaust? Now if you 

took a Simmonds Fram Separator Filter 
in tow you could have 100%, water 
separation and complete filtration 

of solids down to 5 microns. 








the point of the argument... FRAM SEPARATOR FILTERS 
for clean water-free fuel 
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SIMMONDS AEROCESSORIES LTD 
Byron House, 7-8-9 St. James's Street, London, S.W.1. 


Head Office and Works: Treforest, Pontypridd, Glamorgan 


Also Birmingham, Glasgow, Stockholm, Copenhagen, Ballarat, 
Sydney, Johannesburg, Amsterdam and New York 
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CABIN AIR CONDITIONING... sana 


CONDITIONING CONTROL 


Cabin air conditioning system components including 
ANTI-ICING CONTROL 






FUEL TANK 


electronic or pneumatically-operated temperature PRESSURISATION 





humidity controllers duct and cabin temper- | HOT AIR AND GAS VALVES 





ature sensing units electrically or pneumatically actuated 
a -y ss ELECTRO-MAGNETIC VALVES 


gate or butterfly valves 
TIME SWITCHES 


designed and developed for use in many present-day aircraft, military and civil, to 


and thermostatic switches have been | 
| 
| PRESSURE SWITCHES 


meet the special features demanded by each installation. 
PRESSURE REGULATORS 








POTENTIOMETERS 
ACCELEROMETERS AND 
PRESSURE TRANSDUCERS 


TEDDINGTON AIRCRAFT CONTROLS LTD. 


MERTHYR TYDFIL, SOUTH WALES, Telephone: Merthyr Tydfil 666 








LONDON OFFICE: COLNBROOK BY-PASS. WEST DRAYTON, MIDDLESEX. Telephone: Coinbrook 2202/3/4 rac 168 























HONG KONG AIRGRAFT ENGINEERING CO. LTD. 


has during the last twelve months undertaken work from the following 


21 countries 


Australia Burma Cambodia | 
Canada France Hong Kong | 
India Indonesia Iran | 
Laos Malaya New Guinea 
New Zealand North Borneo Philippines | 
South Korea Switzerland Thailand 
United Kingdom United States Vietnam 

. | 


FOR QUALITY, SPEED, FLEXIBILITY, APPLY TO 


HONG KONG AIRCRAFT ENGINEERING ‘COMPANY LTD. 
KAI TAK AIRPORT, HONG KONG 
Telegrams: Aireng Telephone: 53011 
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erhaul MANY THOUSA NDS of main 
nnually, comprising’- Jet Pip st Units, 
Casings, Flame Tubes, Dischar je goer 


W a manufacture on a production basis Flame 
Tubes, Discharge Nozzles, Exhaust Systems, Jet Pipes, 
Insulating Blankets, Bellows for Aircraft, Automobile. 

7 


farine or other gas turbine developments 


Have had close 
laboratory inspection 

oth metallurgical and 
mechanical at every stage 
of production. A.|.D. and A.R.B. approved. 


\ 
BURNLEY AIRGRAFT" PRODUC TS LIMITED 


FULLEDGE WORKS BURNLEY : LANCASHIRE 


ENGLAND 
Telephone : 31212 and 3203 Burnley (3 lines) Telegrams: “AIRCRAFT” Burniey, 
REPAIR DIVISION : BRITANNIA WORKS ° QUEENSGATE BURNLEY ° Telephone : 4102 


WELDED FABRICATIONS DIVISION : STONEYHOLME WORKS ° GROSVENOR ST = BURNLEY 


Telephone : 3184, 
Associated with RENFREW AIRCRAFT he 





ENGINEERING CO. LTO.. RENFREW. ONTARIO, CANADA, 
oF 
shinee Fk, Standard designs 
NASy > 200’ 0” to 30’ 0” spans 
STEEL ECONOMY 
SPACE ECONOMY 
ita - “alls TROPICAL SHEDS & HOUSES 


GODOWNS * BARRACKS ° OFFICES, ETC. 


at 





—_- 


; a We supply and erect in any part 
gre ow of the world. 
as ali ML SRA VN as 


generat utitity STEEL BUILDINGS ino HANGARS 














FOR HIRE. Erection masts 30ft. to 180ft. high. Cranes and lifting tackle. 


BELLMAN HANGARS 


LIMITED 





HOBART HOUSE, GROSVENOR PLACE, LONDON, 6.W.1 Tel: SLOANE 6258 Cables: Unitstruct, Sowest 
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No other commercial cargo transport 


can perform alli these 8S Feats of 


HERCULES 


1. Load/unload simultaneously through rear cargo 
door (9 feet x 10 feet) and forward cargo door (6 feet 
x 6% feet) at truck and dock level height. 


2. Provide efficient straight-in loading, drastically 
cutting cargo-dock to cargo-dock time—also readily 
adaptable to mechanical loading systems. 


3. Refuel at 600 U.S. gallons per minute with single- 
point refueling system (while cargo is being loaded / un- 
loaded). 


4. Take off from short (4700-foot) runways at maxi- 
mum take off weight. 


5. Climb 1760 feet per minute, and attain service 


ceiling of 26,400 feet, at normal power. 


6. Lift more than 44,000 pounds of cargo non-stop 
1,750 miles with normal fuel reserve (or lift more than 
32,000 pounds over 3,000 miles non-stop). 


7. Cruise at 350 miles per hour. 
8. Land fully loaded and stop within 3,050 feet. 


Powered by four 4050 h.p. Allison (General Motors) 
501-D 22 engines, the mighty new 70-ton Hercules com- 
mercial cargo transport is America’s first propjet aircraft 
designed to carry the goods of the world in the Jet Age— 
and generate extra profits for airline operators. 


LOCKHEED means leadership 


GEORGIA DIVISION, Lockheed Aircraft Corporation, Marietta, Georgia, U.S.A. 
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AIRCRAFT 
ELECTRICAL 
ENGINEER 


A Senior Staff appointment of wide scope 
and interest is offered to a first-class Aircraft 
Electrical and Installations Design Engineer. 


this 

advertisement 
; would be a 

incomplete + ¥ * : : Applicants must have had considerable 

without Dot at fad experience in the design of A.C. and D.C. 
ee fasteners... | z 1 Generating and Distribution Circuits, the 
| 4 | layout and installation of equipment, includ- 
So would many ing Radio/Radar Stations and Flight Deck 
priority jobs a es bs Instrumentation for large aircraft. 














in Britain's 
3 most progressive Starting salary will be commensurate with 


industries ! experience, but initially not less than £1,200 


per annum. 


Please write fully to 
Box No. 2420, c/o Flight. 

















ENGLISH ELECTRIC 


CIVIL AIRCRAFT 
DESIGN 


Civil Aircraft Designers and Engineers ore 
invited to apply for vacancies in the Project 
Office of the Aircraft Division. Applicants 
should have several years’ experience on this 
type of work and must be able to adopt an 
imaginative approach to the problems en- 
countered in the initial design of such aircraft. 





The Division is located at Warton Aero- 
drome, close to the pleasant residential area 


of Lytham St. Annes. 
Trade enquiries only. 


CARR FASTENER CO. LTD. : Applications should be addressed to: 


STAPLEFORD, NOTTINGHAM. Sandiacre 308 - ‘ ? 
Londen: 47 Woburn Place, W.C |. MUSeum 1433 Baa The Chief Project Engineer, 


BD) Manchester: 50 Newton S., Manchescer |. Cen 4057 Mum c/o Department C.P.S., 
>) Birmingham: 214.5 Daimier House, Paradise Screet, . 
“e Birmingham, |. Midland 2297 Marconi House, 


: ee) 336/337, Strand, 
hie ays a London, W.C.2 


quoting reference F1710F. 





bear 
22 











ie. oy 
. AX: ee te a 
Rane Ss Soe 


pot pte 














57 


15 NOVEMBER 1957 














So small... 


FLIGHT 








with so great a future 


and in production N O W 


You are looking at a silicon transistor. These are 
the only transistors that will operate in high 
temperatures. These are the electronic midgets, 
the brain cells, that can be tucked away in com- 
puters, in radar sets, in guided missiles. It is these 
tiny, tough devices that Texas Instruments know 
more about than anyone else. 

BEHIND US... Texas Instruments are a quarter- 
century old in scientific experience. They are one of the 
pioneers of semiconductor preducts, and it was their fore- 
sighted skill and theirs alone that introduced silicon 
transistors and silicon high voltage rectifiers to industry 
more than three years ago. Today, with all this accumulated 
knowledge and experience behind them, Texas Instruments 
Limited has begun production in this country. 


AND AHEAD ... Texas Instruments Limited is at 
the service of industry. Here at Bedford, we are working 
today for today—and for the future. Our purpose is to 


design, develop and manufacture the best there are, and 
will be, in semiconductor products. Our skill and research 
are dedicated to that ideal. It is with the essential co- 
operation of equipment designers and users that entirely 
new devices will come into being. Together, we shall see 
their birth. 


APPLICATIONS ADVICE AND DEVELOPMENT 


| Texas Instruments Limited wishes to co-operate with | 

| equipment designers. Highly qualified engineers in our 
Applications Section are ready to advise them about 

| our semiconductor products, and their applications. 

| Technical Data Sheets are available. | 


Lnitannedpreibsient ALE TEE 


TEXAS INSTRUMENTS LIMITED 


DALLAS ROAD, BEDFORD 


Tel: BEDFORD 68051. Cables: TEXINLIM BEDFORD 
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VICKERS VANGUARDS 


on order for 


BRITISH EUROPEAN AIRWAYS 


and 


TRANS-CANADA AIR LINES 


are powered by 


ROLLS-ROYCE 


TYNE 


PROP-JETS 








The Tyne is an advanced twin spool high compression engine in the 
5,000 h.p. class. It has been designed to give a very low specific fuel consumption 
and is backed by the unique experience gained by Rolls-Royce in more than 
3,000,000 hours airline operation of Dart prop-jets powering Vickers Viscounts. 


ROLLS-ROYCE LIMITED +: ENGLAND: SCOTLAND: CANADA: AUSTRALIA 
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Britain’s VTO Airliner 


r i 1O report that a six-engined VTO airliner is now flying in Britain is to report 
no more than the truth; and by so describing the Fairey Rotodyne we may 
hope to direct a due measure of attention to an aircraft having unique 

capabilities and excellent commercial prospects. 

News of the Rotodyne’s trouble-free initial flights, after an extremely satis- 
factory and notably brief period of ground testing, cast a bright and steady beam 
through an otherwise sombre, troubled week in British aviation. Congratulations 
are in order jointly to the Fairey company, for their courageous venture in aero- 
nautical engineering, and to Napier, for having rendered that venture feasible by 
developing their novel “power system” (such indeed is the scheme whereby the 
two Elands deliver their output either to the propellers or to the auxiliary com- 
pressors feeding the tip-mounted Fairey pressure-jets). And while the cigars are 
circulating, a Churchill Special for the Minister of Supply—staunch godfather of 
this first Rotodyne and of the plumper brother soon to follow it. 

The civil and military applications of the large convertiplane—a class wherein 
the Rotodyne now assumes pre-eminent status—are as varied as they are manifold, 
and among them is one which illustrates with particular vividness the commercial 
prospects. We have in mind the carrying of 40 passengers on the London-Paris 
run—a performance which, though unlikely to be realized as soon as others in the 
Rotodyne repertoire, continues very much in mind. The “fixed-wing” journey 
time, including surface transport to and from airports, is four and a half hours—a 
time which the Rotodyne might reduce to an hour and three-quarters. 

But whatever may come about in the way of city-centre-to-city-centre or airport- 
to-city-centre operations (and American interest continues very lively in this 
regard), the “outback” and “island hopping” applications of the Rotodyne offer 
their own special rewards. The big island groups invite—and doubtless have 
already been accorded—the closest attention by the Fairey salesmen. 

For short-haul work a three-car ferry and a 48-seater coach version are offered. 
Add the built-in rear-loading facility; add, too, the ready possibility of mixed- 
traffic operation, and the Rotodyne must be adjudged as versatile as it is uncon- 
ventional. 


Back in the Nuclear Club 


“Wy T’S over, and can’t be helped, and that’s one consolation, as they always say 
in Turkey, ven they cuts the wrong man’s head off.” Thus, like Sam 
Weller (though avoiding, no doubt, the reference to our NATO ally), might 

Air Chief Marshal Sir Harry Broadhurst have summed up his own feelings—and 
Bomber Command’s—about the R.A.F. placings in the S.A.C. bombing com- 
petition. The Valiants and Vulcans failed to do well: not through lack of effort 
or skill, but mainly through a combination of adverse circumstances— 
malfunctioning of electronic equipment; operations at an altitude much lower than 
the V-bomber crews prefer; and, in the case of the Vulcans, comparative 
unfamiliarity of crews with their machines. 

Yet Sir Harry rightly stresses the benefits of the contest. The R.A.F. crews 
and their U.S.A.F. counterparts have become “mentally integrated to an extra- 
ordinary degree”; S.A.C. has been informally invited to take part in the R.A.F. 
competition next year; and a satisfactory exchange of information exists between 
the two Commands. All to the good; for what matters above all is the high standard 
set by the Americans and the experience gained by the V-bomber crews of working 
overseas. Suez gave Valiant crews a taste of this, and the tropical atmosphere of 
Pinecastle has provided an even stiffer lesson. 

Sir Harry summed up one aspect of the competition when he said, “We are back 
in the nuclear club.” But the technical implications must now be taken to heart 
by his Command. Much remains to be done before it becomes a wholly effective 
nuclear force. 
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FROM ALL 
QUARTERS 





BIG BROTHER: Russia's record-breaking twin- 
turbine helicopter, the Mi-6, which, as recorded last 
week, set up a new world record by lifting 26,464 Ib 
to 7,874ft, seen with a smaller member of the Mi 
family, a piston-engined 3/5-seater Mi-1 


New M.E. Command, More R.A.F. Britannias 


ORMATION of a new command in the Middle East, to be 

known as Aden Command, has been announced by Mr. Duncan 
Sandys, Minister of Defence. Operative from April 1 next, and 
with direct responsibility to London, the command will control 
all British land and air forces in the Arabian Peninsula and in 
British Somaliland, and Naval forces in the Persian Gulf. 

Mr. Sandys, who made the announcement in the course of last 
week's debate on the Queen’s Speech, said that it had been decided 
to separate the East African area from the Middle East Command. 
An element of the Strategic Reserve would be stationed in Kenya. 

It was intended eventually to establish an integrated Army and 
Air Force command in Cyprus, under a single commander. The 
internal situation, however, made it necessary for the time being to 
postpone this amalgamation. [According to a London newspaper, 
the new command is to be headed by an R.A-F. officer, A. V-M. 
M. L. Heath. No confirmation of this report is available from the 
Air Ministry at the time of going to press.] 

Going on to speak of air trooping, the Minister disclosed that 
the number of Britannias for Transport Command had been 
increased to 20, a further seven Britannia 250s having been 
ordered. 


Sputnik II Transmissions Cease 


NLY seven days after the launching of the second artificial 

Earth satellite by Soviet Russia, a Moscow announcement 
reported that medical and biological observations had been com- 
pleted in connection with Sputnik II, and that further observations 
would be carried out optically. No mention was made of the dog 
inside the satellite. An official Tass statement on Sunday last, 
November 10, gave the following information : — 

“The second artificial Earth satellite continues its movement for the 
eighth day. By 6 p.m. (3 p.m. G.M.T.) on November 10 it had com- 
pleted 103 circuits round the Earth, covering 4,740,000 km (2,950,000 
miles). 

“The launching of the second artificial Earth satellite, equipped with 
complex scientific instruments and instruments for transmitting the data 
of measurements back to Earth, has been a further considerable con- 
tribution to the task of studying physical and biological phenomena in 
conditions of cosmic flight. 

“The programme of scientific observation connected with the recep- 
tion of data from the satellite was calculated for seven days. At present 
this programme of scientific observations has been completely carried 
out. Valuable medical and biological data have been obtained on the 
conditions for the existence of living organisms during prolonged cosmic 
flights; material on the intensity of solar radiation and on the shortwave, 
ultra-violet and X-ray parts of the spectrum; cosmic rays; the dispersal 


NEW CAN, WET START: S/L. H. G. James, A.F.C., D.F.M., a flight 
commander of No. 46 Squadron, R.A.F. Odiham, puts to use the tankard 
given to him by squadron colleagues to commemorate completion of his 
6,000th flying hour. L. to r.: F/L. J. W. Tritton, S/L. H. G. James, 


F/O. 1. M. Calder and F/L. T. A. Mackenzie. 












of radio waves; data about temperatures, etc. The data which have been 
obtained are being subjected to careful processing and study. 

“The radio transmitter of the satellite, emitting radio signals on fre- 
quencies of 40 and 20 megacycles, and the telemetrical instruments on 
board used for the programme of measurements have ceased functioning. 
Observations of the movement of the second artificial Earth satellite 
and the forecasting of its further movements will be carried out with 
the help of optical and radar means, and the same applies to the first 
satellite and its carrier rocket. - 

Scientific comment in this country, based on the fact that the 
first satellite’s radio transmissions continued for three weeks, and 
that the second satellite was very much heavier and more fully 
instrumented, tended to conclude that the cessation of transmis- 
sion by the second Sputnik was not, in fact, according to = 

In the U.S.A., it was announced on November 8 that the U.S. 
Army was to use a modified Jupiter-C missile to launch an Earth 
satellite, in addition to the Vanguard project of the Naval Research 
Laboratory. The previous evening, President Eisenhower had 
claimed that the U.S.A. had solved the re-entry problem of space 
missiles, and he had disclosed the appointment of Dr. J. R. Killian, 
president of Massachusetts Institute of Technology, as a special 
co-ordinator in the field of science and technology. 


U.K. Megaton No. 3 


[= was Officially announced on November 9 that the previous day 
the third British megaton-yield weapon was successfully deton- 
ated at a high altitude in the neighbourhood of Christmas Island. 
It was dropped from a Valiant (fitted with steel vizors over the 
cabin windows) of No. 49 Sqn. with the following crew: S/L. 
B. T. Millett, captain; F/O. M. A. Pringle, co-pilot; F/L. F. G. 
Corduroy, navigator; and F/L. J. A. Tuck, air signaller. 


Discussing Guided Flight 


‘THE inaugural lecture of the newly-formed Guided Flight 
Section of the Royal Aeronautical Society is to be held on 
Thursday next, November 21, at the Royal Institution. Mr. J. 
Serby, C.B.E., B.A., F.R.Ae.S., Director-General of Guided 
Weapons at the Ministry of Supply, will be the speaker, and his 
subject is Guided Weapons and Aircraft—Some Differences in 
Design and Development. 


Russian Rockets 


Mest of the giant Soviet parades through Red Square provide 
one or two glimpses into Russia’s military arsenal, and the 
40th anniversary of the October Revolution, held on November 7; 
was the occasion for the lifting of the curtain which has hitherto 
covered Soviet rocket weapons. 

Following a pair of massive pieces of ordnance described as 
“jet guns” came eight anti-aircraft guided weapons, each mounted 
on a standard “Chevrolet-type” articulated truck. The configura- 
tion of the missiles can be seen in a photograph, there being a 
pointed ogive nose with cruciform receiving aerials (indicating 
semi-active homing), and cruciform wings, controls and boost fins 
all indexed in line. Firing weight must be of the order of 2,500 Ib. 

Eight tracked vehicles each carried an unguided tactical missile, 
best described as a “stretched Honest John.” Clearly big enough 
to have a kiloton atomic charge, this weapon has a slender motor 
tube and cruciform tail fins. The next eight vehicles had a similar 
chassis on which was a large enclosed superstructure. Above this 
was a cylindrical housing ie an unguided tactical weapon some- 
what larger (at least with a larger warhead) than the previous 
model, and apparently designed to be placed in the vertical posi- 
tion by its container before firing. The next two vehicles used the 
same chassis as the previous eight, and very similar superstructure 
but carried a ballistic-type weapon roughly 30ft long and prob- 
ably weighing about 10,000 Ib (i.e., slightly smaller than Corporal). 
Finally there came two half-track personnel carriers towing two- 
axle trailers on which were larger ballistic weapons. The latter 
had pointed noses and cruciform fins. A rough estimate puts their 
length ~ 70ft, their weight at 40,000 Ib and their range at 400 to 
700 miles. 
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AMERICAN missiles, not previously illustrated: the Douglas MB-1 
Genie (above) nuclear-head air-to-air weapon now in service with the 
U.S.A.F. Air Defense Command, the U.S.A.F. Douglas-built Thor IRBM 
(right) and (far right) the U.S. Army's Jupiter, a competing IRBM. 
One of the latter—or a mixture of the two—will be selected for 
production (for the U.S.A.F.) and will also be supplied to Britain. 


— 
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SWEDISH missiles include the Robot 304 air-to-surface guided weapon, 
here carried by a Saab A32 Lansen. The same body, warhead and 
guidance is used on the Robot 315, designed for firing from ships or 
| land launchers: 315 has cruciform wings and a large boost motor 








RUSSIAN missiles, revealed during the parade through Red Square, 
Moscow, on the 40th anniversary of the Bolshevik Revolution. Clock- 
wise, from above: an unguided tactical weapon; an anti-aircraft missile; 
a guided bombardment missile; and (below) a strategic ballistic 
missile. Further details are given in a mews paragraph opposite. 
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250 VISCOUNTS BUILT 


A Review of the Market 


Sales 


K.L.M.’s nine Viscount 803s—the Viscount which, it is 

expected, will be the 250th delivered—will have flown at 
Vickers, Weybridge. With total sales approaching 400 (the figure 
to date is 378), it seems an appropriate moment to review Viscount 
demand and supply. 

The demand has come from 47 different operators in 32 
countries. Total value of the 378 aircraft bought to date is around 
£150 million. To what extent is demand likely to continue? 
Sir George Edwards, managing director of Vickers-Armstrongs 
Aircraft), recently forecast a total Viscount market of 500 aircraft, 
which appears to indicate—from the customer’s point of view at 
any rate—an increasingly favourable balance between Viscount 
demand and supply. 

Vickers announced in the summer that 12-month Viscount 
delivery dates can now be offered for “certain standard models.” 
This compares with the two-year delivery periods which were 
quoted only a year or so ago, and it means that an operator 
ordering a 700 or an 800 now without too many change-orders 
could have his aircraft in service by this time next year—though 
he would probably have to wait rather longer for a series 810/840 
aircraft. The idea of getting a new Viscount within a year is 
entirely fresh to capacity-hungry operators, and it may well remove 
the deterrent to Viscount sales which a two-year delivery period 
inevitably created and which sold so many Convair 440s. 

This shorter delivery time may not alone permit Viscount 
production to continue at its present peak rate of ton aircraft per 
month; but it indicates—when two other market trends are also 
taken into account—that Vickers’ estimate of a further 100 sales 
may be less than they might reasonably hope for. 

There are, at the moment, 238 Viscounts in airline service, and 
the traffic they carry is growing at about the world average rate 
of 15 per cent per year. Though it would be an over-simplification 
to say that this will create an automatic repeat-order demand of 
between 30 and 40 aircraft a year into the sixties, considerable 
repeat-order business there certainly will be. The Viscount is the 
sort of transport which will go on going on: it has no rival, and it 
dominates a travel market which does not suffer from the re-equip- 
ment uncertainties of jet competition. 

Expanding traffic creating repeat-orders is thus one factor which 
may sustain Viscount sales. Another may be the impact on the 
market of the 810/840 series. There is no knowing how great this 
might be, but it is fair to prophesy that there will be an appeal 
about 400 m.p.h. Viscount travel (made possible by the Dart 541 
in 1960) which may stimulate a sizeable demand. 


P*rtx: by the time these words are read the last of 


The heading picture is a composite photograph taken recently of one of 
the two Viscount assembly lines at Weybridge. (The line is of course 
straight, not curved.) The aircraft in the foreground is one of Eagle's 
805s, those on the right ore 806s for B.E.A. Right, the most recent 
product of the Hurn assembly lines—the fourth aircraft for Indian 
Airlines. To date Weybridge hove built 78 Viscounts, and Hurn 169. 


Approaching 400 : 





IN its 4} years of service the Viscount has become a sort of national 

emblem, a symbol of the nation’s highest aspirations as a builder of 

transport aircraft. When there are reverses on other fronts, there is 

always the Viscount to fortify national morale. The Weybridge and 

Hurn assembly lines, aggregating one mile in length and a model of 

their kind, are now ing one aircraft every three days. “Flight” 
reviews the future trends of the Viscount market. 


There is a world of difference between the effect upon an airline 
of a brochure and the impact of the real aeroplane in airline service. 
The 365 m.p.h. Viscount 810 will be in service (with Continental) 
next spring, and the Viscount 840 will be providing 400 m.p.h. 
travel in 1960. 

So far, only 48 of the 810/840 model have been sold; but it may 
come about that regional Viscount travel as we know it today will 
be increasingly taken over by the 810/840, with the depreciated 
700s—packed with high-density seats—moving into the local- 
service market. 

It would, a year or two ago, have seemed fanciful to think of 
the Viscount as a local-service DC-3 replacement. But this is how 
at least two of its operators—B.E.A. and T.C.A.—are planning; 
and gradually it seems likely to dawn on others that the early type 
Viscounts which have worked off their first cost on the richer 
regional sectors, and which will not only be too small but too slow 
competitively and economically to exploit the higher density, 
400 m.p.h.-plus traffic of the sixties, will provide a convenient 
replacement for the DC-3. Packed with up to 60 seats, Viscount 
700s should—because of their low book-values—be as economical 
a we geen as - operationally more ideal modern replacements. 
There may be = problem (though only two places in 
B.E.A.’s domestic 3 network cannot take Viscounts), and 
60 seats may be too many to fill in many branchline areas. But 
the portents are that a many Viscount 700s will complete 
their lives on today’s -3 routes—and this in itself may stimu- 
late continued 700-type sales. An operator likes to know that 
his new plant can still be seoieabie: utilized when its prime 
function is completed. 
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A further source of new Viscount business may well be Britain’s 
independents. In the past year many of the restrictions which 
have frustrated their ambitions to operate new equipment have 
been lifted, and now Airwork, Hunting-Clan and Transair (Eagle 
soon) are all in the Viscount operating business, if as yet on a small 
scale. But the way is clear for Viscounts in Colonial-coach work, 
scheduled services, and trooping, and we may see quite a steady 
replacement of the independents’ obsolete twin-engined fleets— 
especially as their use may become limited by more stringent WAT 
restrictions in 1959. 

Thus although the great Viscount production machine may not 
long continue at its present peak rate, there are good reasons to 
expect a continued high rate into the sixties. Certainly there may 
be fewer major contracts (though there are still European operators 
like S.A.S., Swissair and Sabena who may yet join the Viscount 
family). But the effects of (1) shorter yu Rand date, (2) normal 


THE VISCOUNT ORDER-BOOK 





No. ordered 
(to Nov. 11, 1957) 


No .delivered 


Purchaser (est. at Nov. 15) 
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Aer Lingus 
Air France 12 
Black Lion Aviation — 
Brazilian Government 

British European Airways 
British Overseas Airways Corp. 
British West Indian Airways 
Butler Air Transport 

Canadian Government 

Capital Airlines 

Central African Airways 
Continental Air Lines 

Cubana 

Eagle Aviation 

Fred Olsen Airtransport 

Hong Kong Airways 

Hughes Too! Company 
Hunting-Clan Air Transport 
Icelandair 

Indian Air Force 

Indian Airlines 

Iranian Government 

lraqi Airways 

K.L.M 
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Linea Aeropostal Venezolana 
Linee Aeree Italiane 

Lloyd Aereo Colombiano 
Lufthansa 

Middle East Airlines 

Misrair 

New Zealand Nationa! Airways 
Niarchos Group ... 

Pakistan International Airlines 
Pakistan Government 

Philippine Air Lines 

P.L.U.N.A, eae 

South African Airways 

South African Government 
Standard Oil Company 

Transair 

Trans-Australia Airlines 
Trans-Canada Air Lines... 
Transportes Aereos Port mney 
Turkish Air Lines 

Union of Burma Airways 

U.S. Steel Corporation 

V.A.S.P. (Brazil) ... 
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213 
247 Delivered 
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378 Ordered 

















* One leased to T.A.C.A. ¢ Not announced by Vickers, 


rowth, (3) the impact of the 810/840, (4) 700s moving into 
-3 market and (5) re-equipment of the British indepen- 
dents may all combine to sustain demand. 
It is tempting to examine each of these points to see what effect 
they might have on sales during, say, the next five years. 
e effect of shorter delivery date is impossible to gauge quan- 


traffic 
the D 


titively. But it can be argued that the Viscount is now such an 
established part of the air transport scene that would-be operators 
no longer regard it as a new piece of equipment which—like other 
new turbine types—only fits in with long-term plans. It is a 
turbine aircraft which they can be sure will slip smoothly into 
service and which they now suddenly find they can have within 
a year. No estimate of the number of sales resulting from shorter 
delivery-time is possible: but it might not be rash to suggest that 
this may sell 20 or 30 in the next five years. Certainly Vickers will 
lose no opportunity of driving home hard the fact—which has not 
yet really dawned on the airline industry—that new Viscounts 
can be had in a year. 

Short delivery-time will have its effect on old customers as well 
as on new; and the potential repeat-order business—a function of 
traffic growth—may be all the healthier for it. If regional traffic 
growth continues at only 10 to 15 per cent a year, repeat-orders on 
the 400 Viscounts which will be in service by mid-1959 would 
theoretically amount to at least 200 further aircraft by 1962 or 
1963. Of course, larger aircraft will by then be taking over some 
Viscount routes; but again it might not be rash to speculate on at 
least 100 repeat orders in the next five years. 

What of the DC-3 replacement aspect? There are almost 
exactly 1,500 DC-3s in scheduled airline service, and of these 
about 300 are operated by 19 purchasers of Viscount 700s. Perhaps 
a quarter or even a third of them may be replaced by “written- 
down” Viscounts. The effect of this may not begin to be felt for 
another two or three years: but the outcome would be a demand 
for at least another 100 Viscounts. 

Britain’s independents own 40-odd DC-3s and 30-odd Vikings. 
There is already a firm trend towards their replacement for 
scheduled-service and trooping work by Viscounts. The four 
independents who have so far acquired Viscounts—Airwork, 
Hunting-Clan, Transair and Eagle—all seem to be able to count on 
finding them plenty of work, contrary to the expectations of only 
a year or so ago. It is fair to expect that this tendency will 
continue, especially as the ageing DC-3s and Vikings will be 
operating in the face of a trend to bring airworthiness require- 
ments for the older types more into line with modern standards. 
Perhaps in the next five years we shall see the independents— 
whose business, and opportunities for business, seem to be gaining 
steadily—produce a market for 20 or 30 Viscounts. 

Finally, the impact of the 810/840—the biggest imponderable 
of all. Again, there is no firm basis upon which to assess the 
sales-generating effect of this model on the market. One thing is 
certain: its effect will be positive, and one feels justified in 
suggesting that the number of Viscounts which may be sold as 
a result of the other factors (say 260) may in fact be as high as 300. 

Speculation, perhaps, like every market forecast. The prospect 
of selling 700 Viscounts may indeed seem fanciful to Vickers, who 
are as prudent and cautious about the future as others who have 
enjoyed but a fraction of the Weybridge company’s commercial 
success. One imagines that a production machine capable of 
turning out ten aircraft a month is just as big a worry as one which 
seems unlikely ever to attain such a rate of output. But an expec- 
tation of 700 sales may, as we have tried to show, be a fair 
estimation of the market-potential of a remarkable aero _ 
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THE ROTODYNE FLIES 


stage in the development of their massive Rotodyne “VTO 
airliner” (see leading article) when Ron Gellatly, senior 
helicopter test pilot, and John Morton took it into the air for the 
first time. On the airfield at White Waltham those concerned with 
the tests are showing a cautious delight. The first four flights, all 
of them made during the first 30 hours, produced no snags what- 
ever. The Rotodyne had already breezed through its resonance 
trials and took to the air apparently without the slightest trouble. 
Early flight tests were to have explored hovering within the 
ground cushion, but in fact Gellatly took the Rotodyne for a 
circuit round the airfield well above ground-cushion altitude 
during one of the first three flights. On all but the first, too, an 


O N Wednesday of last week Faireys embarked on the latest 
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observer had been carried; and when Flight’s representative saw 
the fourth flight on Thursday of last week, Dr. D. B. Leason, 
head of the thermodynamics and design group, was acting in this 
capacity, monitoring the three automatic camera recorders mounted 
in the forward fuselage. Mr. R. L. Lickley, technical director, 
Dr. G. S. Hislop, chief designer, and many other members of the 
design team were present during the early flights. 

The Rotodyne was flying at a weight quite close to the 33,000 Ib 
which is the maximum for the development aircraft. Two large 
blocks of ballast were bolted to the floor close to the rear loading 
sill. Other test fixtures included two thick jury struts from the 
main wheels to the inside of the wing root. These are designed 
to absorb any untoward loads during early landings. The inclined 


The long cabin, left, and the pilots’ cockpit, below, are neat and airy. 

Concentration of test instrumentation in the cabin has left the cockpit 

remarkably orderly for a prototype. The central bank of dials covers 
engine and control systems and the pedestal is small and tidy. 
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After the first flight, Ron Gellatly (left), senior helicopter test 
pilot of Faireys, with his co-pilot John Morton (right) and Mr. G. W. 
Hall, chairman and managing director of the compony. 


fins which complete the empennage were also omitted. The 
cockpit, which is liberally glazed and the roof panels of which are 
tinted, is finished on the interior in a fresh pale grey from which 
the black instrument dials stand out extremely well. Gellatly, as 
captain, is occupying the right-hand seat and all four fixed seats 
in the aircraft are fitted for seat-type parachutes. Despite a not 
inconsiderable quantity of test instrumentation covering strain- 
gauging, systems and aerodynamic performance, the long fuselage 
is remarkably airy and unencumbered. 

For the fourth flight the Rotodyne was “spotted” on a large 
white patch painted on the ground well out on the airfield, as a 
reference mark for hovering. The two Elands were started and 
then everybody withdrew some way as compressed air began to 
turn the rotor. A dense spray of fuel from each tip preceded the 
simultaneous lighting of the tip jets and a graceful vertical take-off 
with the Eland propellers in fully fine pitch. Some time ago 
Faireys demonstrated the very effective silencers which have been 
designed for the Rotodyne tip jets; but, since these are not at 
present fitted, the noise makes White Waltham seem a very small 
place indeed; the level is formidable—equivalent perhaps to that 
of a four-engined aircraft at take-off power. This will be very 
greatly reduced by the silencers and will in any case last only 
during the short period required for landing and take-off. The 
Elands themselves are very quiet. 

In the air everything seemed to be going smoothly, if cautiously. 
Gellatly hovered steadily in the strong breeze and control generally 
seemed to be causing him no difficulty. The control system of the 
Rotodyne is, of course, completely new and there is no com- 
parable precedent to guide Fairey’s pilots and engineers. Though 
not given to hasty enthusiasm, Gellatly himself was delighted 
when we spoke to him after the flight. The machine handled 
surprisingly easily and such tricky adjustments as the automatic 
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co-ordination between collective-pitch control and tip-jet power 
control seemed to have come out right first time. The machine is, 
of course, being flown completely untethered. 

And so, with a feeling of controlled elation, Faireys are con- 
tinuing to explore the handling characteristics of this revolutionary 
aircraft. 

(A detailed description of the Rotodyne, with cut-away drawing, 
appeared in “Flight” for August 9 this year.) 





Dr. G. S. Hislop, chief designer, and Ron Gellatly congratulate each other after the first flight. Looking on (I. to r.) are Gordon Slede, 
superintendent of flying, Mr. R. L. Lickley, technical director, John Morton, co-pilot, Mr. J. Hillard, experimental flight manager, and 
Peter Twiss, chief test pilot. Also present, but not seen here, was Mr. F. H. Parker, engineering manager. 
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COMET 4C — 


Vore Pavload on Medium Stages 





The heading picture shows the Comet 3, de 
velopment.prototype of the Comet 4 family 





“Flight” photograph 


HE adaptability of the Comet 4 breed to changing market by Mach number. On the longer stages, however, block time will 
trends since the design for B.O.A.C. was announced in 1955 rarely be reduced 
has been quite surprising. With no increase in power (a The payload range capabilities of the three types are shown in 
commodity which de Havilland’s jet airliner has always enjoyed in the graph, which includes fuel reserves as follows: j hr holding at 
ample measure) the strain has been so developed that we see today 15,000ft at destination; 220 n.m. diversion from 1,000ft; 5 min 


the 4C offering a ton more maximum payload than the 4. Ob »pproach-fuel at destination; 1,000 Ib final reserve fuel; and 44 per 
viously this has not been achieved without some penalty in range; cent en route fuel 

but the 4C appears to be the deliberate outcome of applying the Take-off and landing performance of the 4C will hardly differ 
4's ample power to lifiting payload rather than fuel from that of the Comet 4, at the same weight. For example, at 


his has been in direct response to the changing circumstances _156,000 Ib, take-off field length in sea level standard conditions will 
of the market. When the original Comet 4 design was settled the be 6,770ft, rising to 9,500ft at 4,000ft-high aerodromes in I.S.A. 
revolution of long-range trave! had vet to be brought about by the plus 5 deg C. Similarly, landing-field length, to the proposed 








Rocing 707 and the DC-8. At that time, in the early months of | new British requirements and at maximum landing weight, will 

1955, the emphasis in Comet 4 design was upon maximum range be 6,.820ft at sea level in I.S.A. plus 17$ deg C conditions. 

even North Atlantic range was felt to be worth striving for. But Direct operating costs of the 4B and 4C will be practically 

the bie American jets caused a change of emphasis, and thence identical. The de Havilland company say that the 4C can be 

forth efforts were directed to improving the Comet for the medium used “over the short stages of the Comet 4B’s natural field of 

range rdk operation without any penalty in operating economics,” adding 
The 4A pointed the way (in July 1956) towards refinements in that “a small increase in block time consequent upon its slightly 


structure d drag (and increases in payload capacity) which led —_ lower IAS. limit will be no handicap except perhaps in those parts 
ust September to the Comet 4B, the member of the family now of the world where speed and extreme flexibility, which are the 
aimed at the short-to-medium-haul operators. Th special attributes of the Comet 4B, are of paramount importance.” 


turn pointed the way to the lower seat-mile costs whic 























































he increased capacity of the lengthened fusclage—n 
- por ee ee ee eo oh THE COMET FAMILY 
conjoined with the original Comet 4 full-span wing to endow the 
. ’ ™ . » I myn 
“aw MIN medium-haul economy : Leading Particulars Comet 4 | Comet 4B | Comet 4C 
The 4, as w be seen from the table, does not have the ~ a - _ — 
naximum 3,000-n gth potential of the 4, which remains =| Overall length. f + ee ps 
the longer-haul member of the famuly The Comet 4 oor ues to | Heigh oe of fin. fe 28.5 28.5 225 
aimed t who want a ict for long interocontinenta Wing area. sq ft 2.121 2.059 2.121 
egase — . nest feel nied in ne th rath Maximum gro ight, Ib 156.060 152,500 1$6.C00 
runk routes, but who do not feel justified duvu be traffic - gress weg ’ 
- pow 3 : = > | Maximum landing weight, Ib 113,0C0 118,500 118,500 
capacity « Maximum rero fuel weight, Ib 95,000 102,5CO0 102,500 
Th . $ nts of cach version It w e fuel capacity, imp gal 8.990 7.850 8,990 
he moter 2 conszderab!v developed a wm stage length with capacity 
PTUSe sht has now been raised from 152.500 Ib Bog + Oo Ih payload. st.m 3,0c0 2.3¢0* 2.475 
- peo te . eS Sas ee Lewes ee Se oer - Corresponding capacity payload, ib 16 aco 21,968 21,785 
the same as that of the 40.): a PartkcUla©iy interesting is the | Typyca!l first-class seating capacity 60 4 a4 
wav the 4's nero fuel weight—the factor which sets the structural =| “eximum courist-cless seating capacity 76 9 9 
wing bending) hmit upon payloed—has s 
original 92,000 Ib to 95,000 Ib. Surprisin 1e * Using long-range cruising procedure 
same wing, the 4C has an even higher 2f. wenght than the 4 
- . “~ 
Although the 4 Mach of the Comet 4C remains the same as 7 ‘ * 
for the 4 and 4B, structural consderat It / 
nereased pavinad and fuselage wesght . 
to reduce slughtiv the normal hrmutmne 
2. Mock speed) only when the 
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DE HAVILLAND ENGINE RESEARCH 
SPEEDS THE WAY AHEAD 


4 series of paintings by W. Howard Jarvis, S.Av.A., illustrating aerodynamic shock-waves. 
M=3:°2 
The wedge-type shock pattern from the wings and the bow-wave 
forming a distinct Mach cone are clearly visible in this study of flight 
at more than 3 times the speed of sound. At this velocity the problem 


of aerodynamic heating — faced by aerodynamicist and metallurgist 


alike — assumes very large proportions. 
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Rotax Pneumatic Starters 


We are specialists in the design and manufacture of the finest quality products to meet the reliability 
standards of aircraft industries throughout the world. The low pressure air starter, for example, represents 
a complete range of Rotax Starters of which one type has been fully tested and approved. The 
tests which have been completed are a bench type test (to M.O.S. Specification D. Eng. R.D. 2171) and 
a 150 hour engine type test. The latter test included more than 170 operations of the starter when fitted 
to an engine with an approximate moment of inertia of 505 Ib. ft.” 

Characteristic of all Rotax equipment, our Starters have a high power to weight ratio, are compact 
and easily maintained. Our vast experience in this field is at your disposal; Rotax engineers will design 
any type of starter to meet your particular specification. 








Complete Electrical and Starting Systems for Aircraft 
ROTAX LIMITED, WILLESDEN JUNCTION, LONDON, N.W.10 

Lucas-Rotax (Australia) Pty. Ltd., Melbourne and Sydney, Australia. 

Lucas-Rotax Ltd., Toronto, Montreal and Vancouver, Canada. 
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The Sopwith Tabloid, Schneider and Baby 


HISTORIC MILITARY AIRCRAFT No. 17 


OON after the outbreak of war the Admiralty realized 

that high-speed, single-seat seaplanes could serve a useful 

se with fleet units and at coastal stations. In Novem- 

ber 1914, the Sopwith company received an order for 12 aircraft 

similar to the seaplane version of the Tabloid which had won 
the Schneider Trophy six months earlier. 

ese machines were numbered 1436-1447 and were delivered 

early in 1915. They were closely followed by a batch of 24 
(1556-1579) and a further 100 (3707-3806). 

In the official history and in several other documents the pro- 
duction machines are referred to as Sopwith Schneider Cup sea- 
planes—a designation which was not only cumbersome but in one 
sense inaccurate, for the Schneider Trophy is not a cup. Popular 
usage soon abbreviated the designation to Sopwith Schneider, and 
the aircraft will be so described in this narrative. 

In appearance, the production Schneiders looked very like Pix- 
ton’s machine. The only immediate obvious modification lay in 
the undercarriage : it was taller and incorporated N-struts between 
fuselage and floats, and the tail-float was braced away from the 
fuselage whereas on the original Tabloid seaplane it had been 
attached directly to the lower longerons. But there were other 
differences, the most notable of which was the divisible fuselage. 
This was made in two portions which met at a distance of one bay 
behind the back of the pilot’s seat; the principle was identical to 
that used in the later Sopwith 2F.1 Camel. The actual connections, 
one at each longeron, were made by clips which appeared to be 
a form of turnbuckle. Obviously the Sopwith Schneider was 
intended for service from seaplane carriers, and the divisible fuse- 
lage was used to conserve stowage space. Nevertheless, no refer- 
ences have yet been found which indicate that Schneider rear 
fuselages were in fact detached on board ship: probably the small 
overall dimensions of the aircraft rendered such action unneces- 
sary, and certainly the machines could not have been quickly 
brought into action if they had to be partly assembled before flight. 

On the earliest Schneiders, the warping wings and triangular 
fin of the prototype (if such it can be called) were retained, but the 
production machines had new tailplanes of broader chord and 
shorter span, and the total area of the vertical tail was slightly 
increased. A Lewis gun was usually mounted in a slot in the 
centre section and fired forward and upwards over the propeller; 
some Schneiders had their guns mounted more nearly vertically, 
however. 

Each float was 10ft 2in long, Ift 9in in beam, and weighed 
72 Ib; its displacement was 1,250 lb. These floats were wooden 
pontoons: the timbers were jin square, spaced 6in apart; sides 
and top were of jin three-ply, and the bottoms were also of 
plywood in or fin thick. 

The production Schneiders became available early in 1915. 
While the third batch was going through the Sopwith shops the 
first modifications to the design were introduced: ailerons on 
upper and lower mainplanes replaced the warping control of the 
first Schneiders and the wing cellule was braced as a rigid 
structure; the area of the fin was increased, the new surface having 
a humped leading edge which gave the tail unit a characteristic 
appearance. It is not known which Schneider was the first to have 
these modifications, but there is photographic evidence to show 
that No. 3804 had ailerons and the new fin. 

One of the modified Schneiders was fitted with experimental 
main floats. Designed by Lt-Cdr. Linton Hope, these were con- 
structed in similar fashion to the excellent flying-boat hulls 
designed by that officer. Wooden planking was applied to a 
structure of wooden hoops and stringers to produce a body which 
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A production Schneider seaplane—an early version with warping wings and original small fin. 


PART Il By J. M. BRUCE, M.A. 


INFORMATION supplied by Mr. Bruce Robertson and material lent 

by Mr. A. R. Weyl, RERACS., A.F.LA.S., F.B.LS., has contributed 

substantially to this history, and the author wishes gratefully to 
acknowledge their assistance. 


was light, strong and of better streamline form than the standard 
pontoon-type float. In the case of the experimental Schneider, the 
planing bottom of each float sloped outwards from the aircraft 
centre line. (This feature was repeated in the pontoon floats of 
the later Port Victoria P.V.5.) Fhe Linton Hope floats added 
8 m.p.h. to the experimental Schneider’s maximum speed, but 
the pontoon floats remained standard. 

Aircraft production was a comparatively simple business at the 
beginning of the war. Although the first order for Schneiders was 
not placed until November 1914, the first production machine, 
No. 1436, was reported at Calshot in February 1915. No. 1437 
was sent to the Eastern Mediterranean in the following month and 
may well have been one of the.two Schneiders which, as noted 
earlier, were taken on board Ark Royal at Mudros on April 8, 
1915, in exchange for her two useless Tabloids. 

At the end of April, one of Ark Royal’s Schneiders was trans- 
ferred to the light cruiser Doris as a replacement for the Sopwith 
807 which had earlier been lent by the carrier. The 807 had made 
a number of useful reconnaissance flights, but the firing of Doris’ 
after 6in guns had strained the airframe and stripped the fabric 
from the fuselage. After taking on her Schneider, Doris went 
south, and the little single-seater reconnoitred Smyrna several 
times with important results. 

In home waters, Schneiders were sent to R.N.A.S. coastal 
stations and were extensively used from a variety of ships. In the 
early months of their service, the little Sopwith seaplanes were 
regarded as potential Zeppelin destroyers, for they could be 
readily taken to sea and had a good turn of speed. From the coastal 
stations the Schneiders could likewise be got away reasonably 
quickly and were more likely to get to grips with enemy airships 
than the contemporary Sopwith Two-seater Scouts which rejoiced 
in the nickname “Spinning Jenny.’ 

But success eluded the Schneiders from the beginning. In the 
spring of 1915 several attempts were made to bomb the enemy 
wireless station at Norddeich and to reconnoitre Noiden, where 
an airship base was believed to be situated. Seaplames were taken 
to sea in the light cruisers Arethusa and Aurora and in the seaplane 
carriers Empress, Ben-my-Chree, Engadine and Riviera, but 
adverse weather thwarted the enterprise four times. On May 11, 
1915, Ben-my-Chree, Engadine and Riviera set out again, escorted 
by the Harwich Force of light cruisers and destroyers. As the ships 
neared the German coast a Zeppelin was sighted. Immediately 
Ben-my-Chree tried to get one of her Schneiders airborne by 
putting its floats on wheels and flying it off the sketchy forward 
platform. No doubt the whole gallant idea was makeshift and 
hastily executed, and the attempt failed when the launching gear 
was wrecked by the enyine backfiring. 

Nor was the raid successful, and the Harwich-based force of 
seaplane carriers was dispersed: Engadine went to the Firth of 
Forth to join the Battle Cruiser Fleet, Riviera went to Dover, and 
Ben-my-Chree to the Mediterranean. 

British naval units patrolling the North Sea continued to come 
under the attention of Zeppelins, and in an endeavour to hamper 
the activities of the airships, Schneiders of Felixstowe Air Station 
were put on board some of the light cruisers. On June 2, 1915, 
Arethusa sent off her Schneider to pursue a Zeppelin which had 
appeared. The seaplane succeeded in taking off but, at a height 
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The Sopwith Tabloid, Schneider and Baby... 


of only 1,800ft, the pilot mistook the smoke of Arethusa’s atten- 
dant destroyers for the smoke-screen which was to be his recall 
signal. He returned to Arethusa and the Zeppelin flew on un- 
challenged. 

Just over a month later, on July 4, the seaplane carriers 
Engadine and Riviera participated in the operations which had as 
one of their objects the reconnaissance of the Ems river and 
Borkum area. The second purpose of the mission was to bring the 
Zeppelins to action. Zeppelins there were in plenty, for no fewer 
than four came to watch the British naval force; moreover, the 
weather was well-nigh perfect. Three Sopwith Schneiders, fresh 
from the makers, were hoisted out from Engadine. History does 
not record the precise reason why the floats of all three broke up 
when the Schneiders took the water, but break up they did. Two 
of the aircraft sank ignominiously, but the third was salved. 
Fortunately, all the pilots were saved. Unfortunately, so were the 
Zeppelins. 

Such occurrences—for float failures were not peculiar to 
Schneiders—seemed only to justify the sceptical attitude main- 
tained by more than one senior naval officer towards the value of 
aircraft. Yet in the remarkable Revenge trials of April 7 and 8, 
1915, the value of aircraft as gunnery observation posts had been 
indisputably established. The reports were sent to Admiral Sir 
John Jellicoe on July 23; he agreed that air spotting had been 
proved to be a valuable aid to gunnery. He went on to say, 
however, that experience with the seaplanes carried aboard HMS 
Campamia indicated that such aircraft would seldom be able to 
operate from the open sea. It was his opinion that the only type 
likely to be consistently successful was one which could be flown 
from the seaplane carrier’s flying-off deck and brought down on 
the water at the end of its flight, relying on air-bags for flotation 
until the pilot could be picked up. Jellicoe pointed out that our 
need for air spotting was made more urgent by Germany’s 
possession of that facility, thanks to her naval airships. 

At that time, apart from the pre-war shipboard flights by 
Eugene Ely im America and Cdr. Samson in England, the only 
recorded attempt at a take-off from a ship at sea was the abortive 
effort made by a Schneider on Ben-my-Chree on May 11, 1915. 
Campania was better equipped than the Ben, for she had a 120-ft 
flying deck built above her forecastle. A former Cunarder built 
in 1893, she had been bought for conversion to a seaplane carrier 
as a result of a suggestion (made by Capt. Murray Suster when 
the war was but ten days old) that a large liner fast enough to keep 
station with the Grand Fleet be fitted out to carry eight to 12 
seaplanes. Reconstructed by Cammell Laird, Campania was com- 
missioned on April 17, 1915, and forthwith began experimental 
work at Scapa Flow. Exercises in June served only to demon- 
strate the extreme difficulty of hoisting out seaplanes in a rolling 
sea, and the fragility of their floats when once they had been 
deposited on the water. 

ith these experiences in mind, the men of Campania needed 
no urging to act upon Sir John Jellicoe’s suggestion, and on 
August 6, 1915, a Sopwith Schneider was flown off the carriecr’s 
deck by F/L. W. L. Welsh. The ship was steaming into wind at 
17 kt, and the Schneider’s floats rested on wheels which were 
dropped into the sea at the end of the take-off run, which was 
113ft. The take-off showed what could be done, but obvious! 
a longer deck would be required if heavier aircraft were to take o' 
successfully. Campania was subsequently modified extensively to 
— a flight deck of 210ft, and rejoined the Grand Fleet at 

capa Flow on April 12, 1916. 

Regular anti-Zeppelin patrols were flown by seaplanes, which 
could only have been Schneiders or their descendants, carried by 
armed steam trawlers. The first trawler to be given a seaplane was 
H.M.S. Kingfisher, in May 1915. In his book The Story of a North 
Sea Air Station (page 126), C. F. Snowden Gamble sadly records: 

“Although seaplanes were sent off from this trawler and her sister ships 
on almost every calm night during 1915, 1916 and 1917, the pilot of no 
such machine ever sighted a Zeppelin airship, although during this time 
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Left, a Schneider with Linton Hope floats. Right, a production Schneider with ailerons and enlarged fin. 


a large number of raids were made on England by airships which must 
have crossed close to the patrolling seaplanes.” : 

To get fighting seaplanes across our own defensive minefields 
the Admiralty, in March 1916, equipped two paddle steamers, the 
Killingholme and Brocklesby, to carry two or three Sopwith 
Schneiders. Despite the greater combat area this opened up, the 
Schneiders still found no Zeppelins. 

The Harwich command even experimented with submarine- 
borne seaplanes in April and May 1916, when Schneiders were 
taken to sea aboard the E.22. The aircraft were launched success- 
fully and flew back to Felixstowe. But although successful, these 
experiments were not developed, owing to the impossibility at that 
time of making a suitable housing for the seaplane without 
adversely affecting the submarine’s submerging —— 

H.M.S. Ben-my-Chree (Sqn. Cdr. C. J. L’Estrange Malone) 
arrived at Iero Bay, Mitylene, in the Aegean, on June 12, 1915, 
carrying three Short 184s and two Sopwith Schneiders. Her air- 
craft, especially the Shorts, performed gallantly in support of the 
Dardanelles campaign. So too had . C. R. Samson who, as 
noted above, commanded No. 3 Aeroplane Wing, R.N.A.S., from 
March to December 1915. After the evacuation of the Gallipoli 
Peninsula, Samson returned home on leave, but Ben-my-Chree 
was transferred to Port Said, where she came under the operational 
control of the Commander-in-Chief, East Indies. There she joined 
the seaplane carrier Empress and the former tramp steamers Anne 
and Raven II, which had been fitted to carry two seaplanes each. 
Empress’s complement was two Short 184s and four Sopwith 
Schneiders; Anne carried one Short and one Sopwith; and Raven 
ultimately operated with two Shorts and two Sopwiths. These 
ships, their companies and aircraft together constituted the East 
Indies and Egypt Seaplane Squadron. In April 1916, Empress 
was temporarily transferred to Mudros for operations in the 
Eastern Mediterranean. 

In the following month the squadron came under the command 
of W/C. C. R. Samson. He took over the captaincy of the Ben- 
my-Chree from Sqn. Cdr. L’Estrange Malone, who became 
second-in-command of the squadron and captain of H.M:S. 
Raven IT. Samson lost no time in re-acquainting himself with the 
handling of seaplanes by flying both Shorts and Schneiders. 

Samson’s philosophy of war was predominantly offensive, and 
his seaplane squadron must have been a painful but elusive thorn 
in the flesh of the Turks in that theatre of war. The Schneiders 
responded nobly—bombing, ground-strafing and even spotting 
for the guns of warships. In this last activity, corrections were 
signalled by Very pistol, a cumbersome procedure. In their 
bombing exploits, the Schneiders could carry five 20-lb bombs, 
which were occasionally (as at Waht and Subar on June 8, 1916) 
delivered from an altitude of 500ft. 

The pilots of the Ben-my-Chree Schneiders were usually Lt. 
Wright and Fit. Sub-Lt. Bankes-Price, but in the afternoon of 
June 9, Samson himself “took a Sopwith and killed a number of 
Turks near Darb.” On June 15, Bankes-Price, flying a Schneider, 
attacked Turkish trenches on the south of Jeddah. dropping his 
65-lb bomb from only 100ft and then firing all his Lewis gun 
ammunition into the enemy’s itions. This gallant and skilful 
young officer lost his life on tember 16 when his Schneider 
was shot down in flames near Arish by an enemy aeroplane 
which attacked the Short 184 that he and Fit. Sub-Lt. Nightingale 
were escorting. Nightingale fought unavailingly and was forced 
down with his petrol tank holed; it was left to the Short to put 
the enemy to flight. 

Ben-my-Chree’s Schneiders were by no means new, as Cdr. 
Samson found on September 14, 1916. He had flown one as an 
escort to a Short 184 and experienced increasing vibration on his 
return journey. After alighting, his Schneider’s engine fell out of 
its bearers, and it was discovered that the heat and constant use 
had proved too much for the structure, for the forward longerons 
were rotten. Fortunately, better replacements had begun to come 
forward, since (writing of the events of late July 1916) Samson 
recorded: “Some new Sopwiths arrived about this time. As they 
had 110 h.p. Clergets in place of the 100 h.p. Gnéme, they had 
a better performance.” (To be continued) 
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The Martin-Baker Mk.5 Ejection Seat is now being 
delivered in quantity to the United Scates Navy. 
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Precision work at Hobsons. This is the final assembly stage of a 
duplicated and self-contained powered flying control for a bomber. 
Cooling ducts surround the electric motors and hydraulic reservoirs. 


There is not (they admit) going to continue to be work for them- 
or for anybody else in the precision component industry—on this 
scale; this is an unpleasant but immutable fact. There may well be 
another generation of British supersonic military aircraft (a belief 
that is currently finding a good deal of support within the industry 
but, apart from various items of equipment for aircraft programmes 
that survived curtailment, the firm will concentrate on civil air- 
craft and civil engines and on the development of the type of 
servo equipment that could be used (for example) in VTOL 
aircraft control. 

Some time ago, as a development of their control-system 
activities, Hobson accepted work from the Atomic Energy Com- 
mission on the design and manufacture of control gear. Although 
much of the equipment was larger than most of the components 
that the firm was accustomed to manufacture, this did not in any 
way imply a compromise of the company’s standards of precision 
engineering; rather the reverse, since atomic development work 
has frequently demanded laboratory standards of accuracy or 
tolerance on a semi-production basis. This “atomic” side of the 
firm’s activities, although no longer directly connected with air- 
craft work, is regarded by those directly concerned with the supply 
of equipment to the aircraft industry as being of considerable long- 
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recently, “is becoming rather a bore.” He meant, 

course, that discussion of its implications had largely 
degenerated into repetition and that most worthwhile comment 
had already been made; the only remaining arbiter of the Paper’s 
wisdom, he felt, was that of time. However this may be, for 
most firms within the aircraft industry 1957 will have been a year 
of crucial policy-reshaping; and only in these closing months, 
when the impact of the changes to be made had been absorbed, 
can a Clearer idea be gained of the way the industry has turned 
to meet the challenge. The word “challenge” is used advisedly, 
since although most firms foresee periods of stiff competition 
ahead, promising alternative markets are being explored, and 
many of the special talents and skills that have been developed 
for military needs will become available to a wider field than 
hitherto. Civil aircraft, in particular, should benefit from the 
re-channelling of design effort and from an unprecedented selec- 
tion of improved component and system designs when tried 
equipment must be replaced. 

The components industry, which has steadily been increasing its 
stature in recent years, is at least as deeply affected by new 
Government policies for the aircraft industry as are the manu- 
facturers of engines or airframes, and they would be justified in 
viewing with concern, as well as determination, the prospect for 
the years ahead. Recently Flight visited H. M. Hobson, Ltd., and 
their associate Integral, Ltd., of Wolverhampton, to discuss with 
them their reactions to the upheavals of the past few months and 
their thoughts on the design of systems for the aircraft, engines 
and missiles that will form the pattern of equipment a few years 
hence. 

Situated on the northernmost fringe of Wolverhampton, Hob- 
son’s works employ about 2,400 people. Fronted by lawns, the 
factory is modern, spacious and—even for these enlightened days 
—maintained at an unusually painstaking standard of cleanliness. 
Production and design departments are geared to precision en- 
gineering of a very high standard (at least as high as that of any 
other organization in the country) and the policy of the firm is 
directly conditioned by this ability to continue to manufacture 
high-precision equipment. For several years to come, Hobsons 
will be heavily engaged in working-off their present substantial 
backlog of orders; and in the overhaul of equipment now in service 

the business from this work on injection carburetters— production 
of which is tailing-off—is still considerable). rot 

Demands on the design and production organizations remain 
heavy, for very few of the projects upon which the company were 
engaged at the turn of the year were cancelled when the White 
Paper was published. Hobson powered flying controls (self-con- 
tained units embody the Integral pumps of the associate com- 
pany), feel-simulator ‘units, autopilot servos, flap-operating 
mechanisms, fuel systems, Integral fuel flowmeters and a compre- 
hensive range of pumps and so on—these equip at least 13 British 
aircraft and several engines, and associated equipment is used on a 
number of missiles and in other miscellaneous applications. 

With their interests thus widely deployed, Hobsons can look at 
their future market with an eye unjaundiced by present hunger. 


= ! ‘HE White Paper on Defence,” an acquaintance remarked 
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term importance, since the possibilities that the two will be con- 
joined (see, for instance, Flight, October 18, p. 631) no longer 
appears too remote a possibility for more than passing considera- 
tion. 

Present shorter-term planning, nevertheless, is concerned with 
the mainstay of production a few years hence, and it is our 
intention in this article to discuss the way that one manufacturer 
—within the confines of normal commercial security—sees the 
development of systems for civil aircraft of the coming generation 

In general terms, it is possible to comment on some of the 
difficulties with which all manufacturers in the components indus- 
try are faced. Foremost, perhaps, is the natural reluctance of any 
aircraft operator to experiment with untried equipment until he 
is forced to do so by sheer operational necessity; development costs 
money and may be responsible for delays to services. The obvious 
corollary that the component manufacturer must develop his own 
product if he hopes to sell it is valid to only a limited extent, since 
the amount of proving that can be done in three months of airline 
operation exceeds by far the amount of bench testing that a manu- 
facturer could do in several years. The problem of development 
is a very real one, and eventually both sides of the industry may 
look to the Ministries or to the Society of British Aircraft Con- 
structors for the development assistance that will be needed if 
design is not to stagnate. 

In particular, aircraft manufacturers and operators can be ex- 
pected to become selective in the matter of equipment overhaul 
periods; as “prime contractor” the responsibility for all aircraft 
systems is that of the aircraft manufacturer; and the choice, the 
reliability, and the life of proprietary components is as much a 
part of the design of the aircraft as decisions affecting the 
structural envelope. 

Flying controls. After some ten years of development, the 
design of powered flying controls—an important sphere of Hob- 
son’s activities—has attained a level of stability. Designs embody- 
ing a screw-jack as the output member have largely been replaced 
by the lighter and simpler piston jack, since experience has shown 
that, provided there is a reasonable base hydraulic pressure within 
the jack, this type will be stiff enough to constitute a safeguard 
against the onset of flutter, since the jack is inherently less elastic 
than the surrounding structure. Even the loss of “dynamic stiff- 
ness” when the control is operating under conditions of load or 
velocity saturation appears relatively insignificant. For military 
aircraft, the usual arrangement of Hobson powered flying controls 
is a single tandem jack on each surface with the jack body em- 
ployed as a common output; a duplicated hydraulic supply (in 
some cases a duplicated self-contained hydraulic system), and a 
single input linkage to paired servo valves. This arrangement is 
simple, and economical in installed space and weight. 

The technique of negative feedback is employed on the mechani- 
cal linkage. This simply means that the inevitable distortions of 
the structure relative to the input linkage are arranged to be re- 
flected at the fiving-control valve in a manner that cancels out 
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spurious signals—a damping rather than an exciting tendency. 
A “reversing lever” adjacent to the flying control valve is a simple 
way of ensuring the negative feedback effect. 

Hobson work on flying controls for military aircraft has led 
to the development of electrical signalling between the stick and 
the powered control, since modern military aircraft are in any case 
making extensive use of electric and electronic control in the flight 
system and weapons control of the aircraft. There are also sub- 
stantial advantages to be in the problems of control at high 
induced temperatures. work of Hobson and other firms in 
this field has been discussed in the issues of Flight reviewing the 
Farnborough Show. The appearance of such a system in a pro- 
duction British aircraft has now probably been delayed by some 
years, but it is worth noting that an aircraft equipped a Pa full 
electrical signalling of all its controls (“fly-by- 
wire” system) is shortly to in N ica. A system 
utilizing Boulton Paul flying controls and limited to the aileron 
channel has been flown in the U.K. in the Tay-Viscount. 

This does not mean, however, that the lead in this branch of 
flying control science has been surrendered. Contracts for the 

tofe ical signalling by flight experience have been 
— and Hobson now have a “half-way” electrically sig- 
lied s stem flying in an Air Survey, Ltd., Dakota operating from 
White altham. Although cow to the stick, the output of the 
system does no work on the flying-control surfaces; the system is 
merely operated in a representative way. A second and more ad- 
vanced system is shortly to be installed and flown for 1,000 hr. 

A word about the development of the system itself is appro- 
priate here, because it underlines Hobson’s feelings about the 
provision of saf The first system with Elliott amplifiers 
and A.C. pick 3 (exhibited at the 1956 S.B.A.C. Show) had as a 
stand-by denaiiien circuit a mechanical linkage that was clutched- 
in if a failure occurred in the electrical line. Although it operated 
quite satisfactorily on the bench this conception was really in 
opposition to the general Hobson philosophy, since 
from an electric main system to a manual stand-by is It to 
— and is — by the necessit ~ $F eh 

There are likely to be various ties in aligning 
es desuie and mechanical channels during installation. But the 
crux of the problem is that the mechanical channel must be made 
the reference against which the electrics are checked, and this suf- 
fers from every one of the disadvan which the electric signal- 
ny put there to avoid; the worst of both worlds, in fact. 

succeeding system was y all-electric, using 
Hobson thermionic-valve amplifiers and triplicated signalling 
channels, pick-offs, torque motors and valves. The need for 
triplication is governed by the need to control the three conditions 
of an cheontedl dena : it can be off, it can be on, or it can provide 
the wrong information. Should a si error occur on one 
channel, the system will then be majority-ruled and continue to 
work satisfactorily. The American a , incidentally, appears 
to be to use a multiplicity of pick-offs and channels but 
to mix the Is in one amplifier and use one relay and one 
valve. And ~ ak for reliability multi-channel! signalling is 
used, mechanical ~p a4 is retained. 


~ PEEL 






STICK FORCE 
STICK MOVEMENT) 


EAS 


spring operating the f 
regulating va is 
diaphragm, which reduces its effective area 

This area reduction corresponds to the ditfer. 
ence in the v and q stick-rate curves shown 
on the left; the latter characteristic can be 
obtained by replacing the spring with a rod. 


768 FLIGHT 
Shown schematically is a possible flying-control system for civil aircraft, 
with two powered controls to each section of a divided control surface. 


Return hydraulic lines and jack-position feedback linkage hcve been 
omitted. Spring boxes protect the linkage from valve seizure. 


In November 1956 Hobsons and the A. V. Roe weapons divi- 
sion stated liaison on the developed electrical signalling system 
which is soon to be installed in the test Dakota, and the two 
organizations are now working in close conjunction. 

ther, in the light of changed emphasis, this particular con- 
trol-system development will proceed much further is difficult to 
foresee. It depends y on whether British aircraft with a 
high performance (in the terms of two or three years hence) 
“Ja comprehensive electric and electronic systems are ever built. 

Although certain advantages for civil transports can be also shown, 
it is most unlikely that such control systems would ever come into 
the civil field without the usual military evolutionary process. But 
if this did occur, the widespread experience would eventu- 
ally result in natural civil acceptance. mee this might 
coincide with the advent of the su ———_o- 

Powered flying-control design for civil aircraft is developing, in 
Hobson's view, along fairly well-defined lines. The requirements 
of A.R.B. and (in particular) C.A.A. demand cove of a wider 
range of failures than need be met in military applications, and the 


trend of design is a ea 
the simplest Among the conditions to be con- 
sidered are those ng 2 runaway servo, disconnection of the 
input linkage fracture of any critical element in the system. 


The CAA‘ A. also demand that if the input circuit is not duplicated, 
the trim system must have sufficient authority to ensure that a safe 
landing can be made in the event of disconnection of the normal 
con system. 

Resolution of these stipulations tends to lead to the system 
illustrated at top left. To cater for a disconnection or runaway 
failure (it is worth that, in Hobson’s experience, no such 
case has ever occurred) control surfaces are Lm so that the 
failure of one section of a surface can be over-ruled by the remain- 


SU 
we a 


SPEED 
Torque characteristics as a function of motor speed for D.C. (left) and 
A.C. (right) machines. The advantages of A.C. starting in spite of this 
apparent handicap are discussed in the text. 


ing, active sections. The number of divisions will depend upon the 
handling of the aircraft with one section inoperative. 

In practice, the difficulties of providing such a trim system with 
powered controls is such that it is usually simpler to duplicate 
the input circuit, and this is carried up to the input to the servo 
valves. ba ae nero amps amale S ene er by 
the necessity for retaining stiffness of the surface should the out 
ed can indie Caen Gnainteneh an cunt Edens annie o ann e 
loss of fluid. There are, consequently, — hydraulic supplies 
from engine-driven pumps to each jack of a pair. The less accept- 
able alternative is to use one system as a stand-by f for the other; 
but the complications and potential unreliability of change-over 
mechanisms (which are brought into use only in es are 
better avoided altogether. Weighed against this must be the reduc- 
tion to fifty per cent of the control-surface hinge moment if one 
side of an active system should fail. 

Another consideration that figures in the design of a system is 
the mh oy ion of mass-balancing the control surfaces; it would be 

le to dispense with one jack and use a suitable anti-flutter 
Feemner 4 Gs tatieten Gene aiame? |, but since in the case 
of a large aircraft the additional weight t be 700 or 800 Ib, 
additional jacks and no balance are the alternative.-~ A 
further feature of the system shown is the pre-loaded spring box 
immediately upstream of each control servo valve; should a valve 
seizure occur, the linkage can be moved against the associated 
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The Hobson constant-speed alternator drive, 


developed in conjunction with Integral, the 
associate company. This drive forms the basis of 
the engine starting system shown below, right. 


spring. This force would have to be held by the pilot while the 
seizure persisted. 

With one addition, the complete circuit is now proof against 
any one major failure. If one valve seizes, the surface-section can 
be moved in one direction (by both jacks operating in unison) but 
not in the other (jacks in opposition) and the servo stiffness—with 
both valves open—is lost. This is easily remedied by inserting a 
non-return valve in the supply line and providing a by-pass orifice 
to act as a damper sufficient to suppress flutter; the surface-section 
can then trail to a position of zero hinge moment 


Feel simulation. It is now widely appreciated that artificial 
feel is required with powered flying-control systems, but it is 
interesting to relate that, although Hobson (from an English 
Electric suggestion) could provide some time ago any feel required, 
q-feel, corrected if necessary for Mach number effects to provide 
roughly constant stick force/g, has been almost universally 
adopted where springs would not serve. There is now, however, a 
resurgence of interest in special (i.c., unlike “natural” q-feel) 
systems, and a feel simulator is under development which pro- 
vides an approximation to the “V” law—stick rate proportional 
to e.a.s. This is accomplished by a modification to the well-known 
hydraulic feel simulator and makes use of the fact that a diaphragm 
changes its area progressively with deflection. Apart from offering 
a choice of system, the component manufacturer has little say in 
the characteristics to be adopted, since this is a prime function of 
the control system of the aircraft. But where, for instance, it is 
suggested that the rudder control with advantage be made to 
increase foot load very rapidly with speed, a system might be 
developed which follows (as a basis) a V* law; and this is in fact 
being done by an inversion of the mechanical processes adopted 
to achieve a V law. 

The q-feel simulator or its like provides an indication (in pitch) 
of the loads on the elevator and tailplane, but if the c.g. range is 
large, it provides no indication of the normal g built up or of the 
loads on the wings. On the other hand, a bobweight system pro- 
vides a completely accurate indication of the normal g and the 
wing load, but does nothing to protect the tailplane during the 
period in which g is building up, and its inherent lagging qualities 
tend towards instability. Angular accelerometers can provide one 
solution; and another, proposed by Hobson, is to use a damper 
piston supplied with fluid at a pressure varying as q in conjunction 
with the bobweight. In this way, initially the stick force is 
affected both by the rate of application of surface angle and by the 
airspeed, while in the steady-state condition the stick force is 
entirely due to the bobweight. 


Integrated starting systems. The acivent of full A.C. electrical 
systems—a little slow to materialize on British aircraft, but an 
assured feature of new civil types—has resulted in a need 
for constant-speed drives to couple the engine and constant- 
frequency alternator. Several such drives (the Sundstrand/ 
English Electric is typical) are already on the market, but a new 
design by Hobsons, in association with B.T-H., is so arranged 
that the alternator may be used as a motor for engine starting. At 
first sight the torque characteristics of am A.C. machine are 
unsatisfactory (see curves in col. 2 on the opposite page) in com- 
parison with a D.C. starter or combined D.C. starter/generator, 
but advantage can be taken of the variable gear ratio of the 
constant-speed drive to run the alternator at its optimum con- 
ditions in the engine starting cycle, when it will function very 
efficiently. The starting time will, however, generally limit its 
use to bomber and transport aircraft, although the power curve 
during the starting cycle is completely flat and 45 h.p. should be 
available from an alternator of 40 kVA size. 

The implications of A.C. stariing in this manner are interesting. 
Self-contained starting of multi-engined aircraft could be achieved 
if one engine had a conventional starter, and the A.C. power it 
provided would be used to start the remaining engines. Similar 
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systems have been suggested using both air-bleed and hydraulic 
power, but the A.C. system can be shown to have an overall weight 
advantage. There would be a small increase in weight of the 
alternator and drive combination. 

Conventional engine starters would not, of course, be required 
other than for one engine. Alternatively, if an A.P.U. had been 
installed for other purposes, then an alternator on the A.P.U 
would provide the electrical power for engine starting. As a 
further alternative, an electrical ground trolley might provide the 
power for normal starts, the self-contained starter being used 
only in emergency when no ground facilities are available 

The requirements for A.C. starting in this way are that 
the electrical machine is accelerated into, and run in synchronism 
with, the supply, and the engine is accelerated by changing the 
ratio in the constant-speed drive. It is obviously necessary that 
the constant-speed drive should have an overall gear ratio of 
infinity (the shaft connected to the engine being stationary, while 
the shaft connected to the electrical machine runs at any speed). 

A typical starting sequence would be as follows: (1) Master 
engine running at ground idling r.p.m. and delivering A.C. power 
at the normal voltage and frequency to the aircraft electrical 
busbar; (2) starter motor (alternator) of the next engine to be 
started connected to line and accelerated to synchronous speed; 
(3) ratio control on the C.S.D. progressively altered to start engine 
—during this time the ratio is automatically governed by starter- 
motor current; (4) engine self-sustaining—control of the ratio 
transferred from starter motor current to alternator frequency; (5 
repeat for remaining engines 

Another aspect of A.C. starting in this manner is that 
during the starting cycle it is essential that a mechanical reduc- 
tion gear be interposed between the electrical machine and the 
engine, since although the C.S.D. could select a suitable torque 
multiplication ratio this would produce excessive internal 
hydraulic pressures. If an epicyclic reduction gear is arranged 
to include two free wheels, these can be used to ensure automatic 
selection of the correct ratio according to whether the engine or 
the electric motor is driving, and the reduction in torque trans- 
mitted by the hydraulics is accompanied by a proportionate reduc- 
tion in fluid swept volume, size and weight. An accrued advantage 
of the interposed reduction-gear arrangement is that for a given 
size of unit the normal throughput of power is doubled and a 
C.S.D. nominally rated at 20 kVA can then transmit 40 kVA 

Before passing on to a consideration of further systems, it is 
worth commenting on the obviously undesirable differences in 
American and European practice on hydraulic fluids used in 
similar systems. Skydrol 500 has now been standardized in new 
American aircraft, but British designs continue to use mineral- 
based fluid to D.T.D. 585 specification. The main contention 
appears to be that Skydrol—which is_ water-based—is 
insufficiently non-inflammable to be considered a satisfactory 
substitute for the admittedly more inflammable D.T.D. 585; 
and, until the Ministry of Supply decree that a change should be 
made, no change is likely. Skydrol has a deleterious effect on 
some paints and needs special seals; but seals present no 
difficulties, and a wide range of sizes is already available. A 
possible disadvantage—although this does not apply to the same 
extent to civil aircraft—is that the maximum working temperature 
of Skydrol must be limited to 85 deg C. 


Fuel systems. While this account has avoided any extensive 
review of Hobson’s current activities, the progress of development 
has no clearly defined end or beginning and, in looking ahead at 
possible fuel-system developments, brief notice should be taken 


Diagram of an engine starting system for a four-engined aircraft, 
operating through A.C. alternators and constant-speed drives. The 
auxiliary power unit or master-engine starter gives a self-contained 
system when external supplies are not available. 
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CONTROL SYSTEMS OUTLOOK... 


of some of the systems in production and being developed today. 
The firm are, for instance, engaged in the manufacture of a self- 
contained reheat fuel system for an important modern engine. 
In this, they are leaning heavily on their experience in mussile 
ramjet fuel-system design, because an afterburning engine displays 
at very high speeds the characteristics of quite an efficient ramjet. 
This system is for a fully controllable (as distinct from an on-off) 
reheat system and includes fuel metering, final nozzle control and 
the use of such features as a bleed-air turbo-pump or—for future 
more developed systems—a ram-air reheat pump. 

In the production of systems for engines of such advanced 
design a stage is rapidly reached when t ctice falls short 
of the system need. Hobsons, an lé-conb ished fuel-system 
firm (there was a Hobson carburettor on Alcock and Brown's 
Vimy) turned to hydraulics when the necessity arose. And in a 
similar way, the use of pneumatic (and in other applications, hot- 
gas) sensing units and servos is being explored as a logical answer 
to the demands of high temperature controls. 

Typical in this respect is the control of fuel systems, variable- 
area jet-pipe nozzles, and soon. This may be achieved by sensing 
temperature but, even if electronic amplification of the signal is 
used, the response characteristics tend to be poor. If the turbine 
discharge temperature (in an engine with a variable-area nozzle), 
for example, is found by the to be too high, the reheat 
fuel supply will be adjusted the temperature will be restored 
to a correct level. Before the temperature began its upward rise, 
however, a change must have occurred in the pressure ratio across 
the turbine, and if this can be sensed and used for fuel-system 
control, the system errors and lags will obviously be greatly 
reduced. Such a pressure-ratio control is manufactured in 
America by Solar Aircraft and is known as the Microjet. It is 
now possible to announce that negotiations for the licensed manu- 
facture and development of Microjets by Hobson are in an 
advanced stage and should shortly be concluded. The advantages 
of the Microjet (its operating principles and applications were 
described in Flight for December 2, 1955) over other types of 
pressure-ratio control are that it consists essentially of a dia- 
phragm-controlled contoured-needle valve, and the precision- 
construction of other units is absent. 

With a control of this type, which measures pressure-ratio error 
regardless of the absolute pressure ratio, a wide field of oppor- 
tunity is presented. An obvious application is the positioning of 
the shock-wave-controlling centre-body in a variable-geometry 
intake, since altitude correction is built-in. The pressure-ratio 
control could be used in conjunction with a hydraulic or pneu- 
matic control and actuating jack, and in this part of the engine 
hydraulic-limiting temperatures will not be reached quite so 
quickly. Pressure-ratio parameters can also be used for engine 
acceleration fuel-metering and the consequent reduction of 
compressor surge effects. 

Lay criticism that aircraft fuel systems are over-complicated is, 
on examination, well founded. ut the need to present clean 
fuel, free from water that may cause sensitive controls to ice up, 
and fed from tanks in the correct proportions, requires a pet no ee 
large number of components in any one system. Here is an 
obvious path for development, and Hobsons foresee (as the result 
of design investigation) new and radically simpler systems for 
civil aircraft. The basis for any such arrangement is to design-in 
an appreciable dirt-swallowing capacity and so eliminate the need 
for filters, filter heaters and so on. Continuing this trend, it 
becomes logical to dispense with piston-pumps, pintle nozzles and 
sliding valves and use centrifugal pumps, large orifice spill-flow 
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throttles with large clearances that cannot be jammed by particles 
of dirt or ice. : , 

Ee ee ee ee Hl lag 
proportioner unit with -type rotary divi mem- 
bers with large clearances and virtually no pressure drop. An 
air motor (driven by compressor bleed) is used to drive the 
paddles at a speed which is a function of the flow required, and the 
system is thus insensitive to changes in specific gravity. A parallel 
development line is to use the Integral-manufactured Faure- 
Herman flowmeter system in the development of an electrical 
fuel-flow pr i which would sense flow-rate, pene the 
information to a computor, and so regulate the flow. Nearly all 
the moving parts would consequently be remote from the fuel; 
this approaches the ideal of submerging only a fuel-rate sensing 
element and a throttle to regulate the flow of fuel direct to the 
burners. The electronic controlling element, divorced from the 
fuel lines entirely, could also be coupled to an air data computer 
to form the basis of an electronically controlled fuel system. This 
system would provide really accurate control of the fuel flow by 
any number of parameters, and such bogies as seized pistons and 
jammed valves would be eliminated. 

The basic simplicity of this attractive “next step” could also 
be usefully employed in a multi i system, such as those 
used in vertical take-off aircraft. Hobsons already have practical 
experience in this field. 

One of the problems soon to be faced is that extensive use is to 
be made of the thermal lag of the fuel in the tanks as a coolant, 
which will pass into the engine at 300 deg C. The effect of this 
added heat in the powerplant is, of course, advantageous, but 
future seals, contents gauges and other fuel-systems components 
will have to work at much higher temperatures than hitherto. 
A fuel system with only a flow sensing t and throttle in 
the fuel line, both relatively easy to develop for these temperatures, 
will thus show to considerable advantage. 


Other developments. Flight’s post-Farnborough comment 
that an opportunity appeared to exist for the manufacture of a 
taxying unit for jet aircraft was answered some weeks later by an 
announcement from the Consolidated Diesel Electric Company of 
Canada, who have developed a prototype unit for the Boeing 707 
and DC-8. This firm are also concerned with arrangements for 
manufacturing their product over here. But it would be wrong to 
assume that British manufacturers are neglecting this develop- 
ment or even regarding “wheel-movers” as a piece of ground 
equipment, since the sophisticat-d solution is a self-contained 
unit; probably with power generated by an A.P.U. and supplied 
hydraulically to the wheels. This type of equipment is attracting 
the interest of Hobsons’ associate company, et Ltd., who 
are also marketing a substantial range of hydraulic pumps and 
motors developed at their own works on the other side of 
Wolverhampton. Apart from this distinction, the shops of both 
manufacturers are broadly similar in appearance—fine engineering 
allows little laxity in the mg ee of workshop organization. An 
independent line pursued by Integral is the production, marketing 
and development of the Faure-Herman flowmeter, a future 
adaptation of which has already been discussed. This firm is 
perhaps best known for its hydraulic pumps (many examples of 
which are in service on numerous aircraft) and develo nts in 
this line include small, very high speed units, particularly suitable 
for missile use. 

Competition within the equipment market is likely to continue 
to be based on technical merit and established reputation, but the 
capacity—towards which these two firms are working—to offer 
simple, long-life equipment in anticipation of the operators’ need, 
is likely to be a vital third factor that no one in the com t 
industry can afford to ignore. A. TP 
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The logical next step in 
fuel-system development. 
This arrangement has been 
designed to have a sub- 
stantial dirt - swallowing 
capacity; special 
include large-orifice spill- 
flow distributors, meteri 
needles and throttles wit 
large clearances and small 
pressure drops, centrifugal 
rather than piston pumps, 
and filters for the servo 
system fluid only. 
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THE STRATEGIC STRATOFORTRESS 


PHILOSOPHER would no doubt condemn the human 
race for the fact that the world’s largest aircraft-building 
programme (measured in cost, man-hours and airframe 
weight) should concern a machine designed specifically for causing 
fearful destruction. From the purely academic viewpoint, how- 
ever, the Bocing B-52 is an outstanding technical exercise. Sur- 
rounded as we are with global ballistic missiles, moon rockets and 
satellites, it is appropriate at this time to sit back and evaluate the 
world’s mightiest bomber, the like of which we shall not see again 
Ten years have passed since the U.S.A.F. Strategic Air Com- 
mand came into being. As the American instrument of “massive 
retaliation” it is equipped with some of the largest aeroplanes in 
the world. Notwithstanding S.A.C.’s global network of bases and 
huge establishment of tanker aircraft for in-flight refuelling pur- 
poses, none of its equipment has a gross weight of less than 
200,000 Ib. The fact remains that, in the present state of the art, 
the longer the range of an aeroplane, the bigger that aircraft must 
be; and in the B-52 the U.S.A.F. asked for longer range than had 
ever previously been attempted in a jet aircraft. An outline of 
how the B-52 came to be designed was given in our issue of 
December 5, 1952, when the prototypes were in the early stages 
of their flight trials. Now the B-52 is in large-scale service with 
S.A.C., and it is possible to learn much from its performance and 
its problems 
It is hardly necessary to say that the B-52 was designed by the 
Boeing Airplane Company, of Seattle, Washington. Its basic con- 
figuration may at first appear unconventional, but familiarity with 
it reveals an imaginative simplicity whereby, within the vast frame- 
work of the airframe, self-contained packages serve the functions 
of propulsion, crew accommodation, undercarriage, armament 
systems, accessory power and so forth, all portions being com- 
pletely accessible and capable of ready assimilation by the 
thousands of maintenance engineers in S.A.C. Even the enor- 
mous airframe itself is an assemblage of sections built by firms 
spread throughout the U.S.A. and shipped to Boeing, where they 
ire assembled with complete interchangeability 
It is not proposed to describe the structure in detail, since a 
general indication can be gleaned from our cut-away drawing 
overleaf. It is, however, worth commenting on the extraordinary 
flexibility of the airframe. During static testing the wing tps 
were moved vertically through 32ft; and, even at rest, the fuselage 
sags nearly an inch at each end, as the skin-wrinkles testify 
Eight thousand hours of tunnel testing preceded the final choice 
of wing design, which provides a very high lift/drag ratio for 
long-range cruising and offers an internal volume so great that 
only part of it is required to accommodate fuel cells. Most of the 
wing is a giant box formed by two principal spars, joined by ribs 
on which are mounted machined spanwise stringers carrying what 
are probably the largest pieces of skin used in any aircraft. The 
latter are continuous from the root to the break-joint 84ft away, 
and they are machined and tapered over their entire area, reaching 
a maximum thickness of 0.4in at their inner ends. The secondary 
structure in the rear part of the wing is stabilized by metal honey- 
comb by such suppliers as Hexcel, Narmco and Kawneer.* 
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Port and starboard wings are attached at their roots to a stub- 
structure forming a bridge piece of the same width as the fuselage 
Major loads are transmitted from the heavy wing-skins through 
spanwise bolts arranged around the periphery of each wing root, 
while the front and rear spars are located by large bolts at the 
mid-depth position. On the front spar these bolts also transmit 
the weight of the wing and powerplants to the strong frame 
carrying the front trucks of the landing gear 

To a large extent the fuselage is a series of cantilevered sections 
hung from the wing stub-structure, which is attached to the front 
centre fuselage portion. Heavy frames carry the fore and aft 
landing-gear units and a horizontal floor-web separates the bomb 
bay from the fuselage fuel cells. The lower edge of the side panels 
terminates at a strong keel member of triangular section which 
takes fuselage loads past the cut-outs provided for the under 
carriage and bomb bay. The long, tapering rear-fuselage sections 
carry the tail and pressurized gunner’s compartment, and the 
latter is joined by an unpressurized catwalk along the starboard 
side of the aircraft to a door in the rear pressure bulkhead of the 
crew compartment in the front fuselage 

The towering vertical tail can be folded to starboard to allow 
the B-52 to enter hangars of normal height. The horizontal tail, 
vhich has a root chord not much less than that of the wing, is 
pivoted aft of mid-chord and is hydraulically moved for trimming 
purposes. At the front of the central bridge structure of the 
tailplane are two ball-bearing nuts running in a vertical screw 
by Foote Brothers) provided with two threads in opposition 
Both the jack-screw and the nuts are driven by hydraulic motors 
in separate circuits, so that failure of either circuit merely halves 
the drive speed. Maximum jack-screw travel is 43in/min under 
2 56,000 Ib load, and the static limit is 158,000 lb. Complete 
hydraulic failure still leaves the aircraft trimmable, since the 
gunner can operate the elevator manually via a 200: 1 gearbox 

Several features of the flying-control system are unusual. The 
surfaces themselves are of exceedingly narrow chord and, except 
for the spoilers, are operated entirely manually by aerodynamic 
tabs. The elevators and rudder require little comment except to 
note that the leading edge of the latter surface is of reinforced 
plastic by Zenith. Lateral control is provided by small flipper-type 
ailerons, mounted well inboard and effective only at high indicated 
1irspeed, together with extremely powerful spoilers arranged in 
seven sections above the wings (the three-view drawing on 
page 774 shows their position and also indicates the “turbulators” 
ahead of the flipper ailerons). For maximum rate of roll all spoiler 
sections can be opened on one wing only; No. 2 spoiler position 
can trim out asymmetric loads resulting from engine failure, and 
opening of all spoiler sections combines very great braking effect 
with destruction of an appreciable proportion of the lift of the 
wing, which is most valuable for rapid let-downs and during the 
landing run. Spoiler operation is hydraulic. The enormous flaps 

Continued con p. 774, after double-page drawing of B-52 
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This drawing depicts the essential features of the Boei 
It is @ multi-purpose aircraft, equipped to carry the 


versions currently in production. 


ing B-52C, one of the most important 


reconnaissance capsule shown beneath the bomb bay. Basic data are given on p. 774. 
Americon terminology has been retained in the schematic fuel-system diagram opposite. 


APS-23 bombing radar scanner 
Radome sliding on rails 
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(15) Lower-deck floor 
(16) Navigator seat 
(17) Bombardier seat 
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(18) Entry and ejection hatches 
(19) Bombing /nav. opt al sight 
) Pilots’ panei 
21) Zenith vy od pases : 
) Fuselage fuel cells (6) 
) Undercarriage frames 
4) Port trucks retract forward 
) Starboard trucks to rear 
(26) Steering cylinders 
(27) Undercarriage doors 
) Taxi/landing lamps 
) Retraction jack 
(30) Tie-bars to lower trunnion 


(33) Section removed for capsule 
(34) Section added for capsule 

(35) Bomb doors removed for capsule 
(36) Door actuators and linkage 
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(37) Weapon crutches 

(38) Powered stores-winch 

(39) Weapons-bay roof 

(40) Pressurized capsule 

(41) Mounting brackets 

(42) Domed bulkheads 

(43) Downward-ejection seats 
(44) Electronics area 

(45) Four cameras 

(46) Cameras or countermeasures 
(47) Communicating walkway 
(48) Door to rear fuselage 

(49) Airframe break-joints 

(50) Access hatch 

(51) Tailplane fulcrum 

(52) Gap shroud 

(53) Tailplane jack-screw 

(54) Gunner's entrance 

(55) Box for 48fc ribbon canopy 


Kee 4 oF 
Fyre 
_ SOownétitr 
Rear-facing gunner seat (75) 
Access door (76) 
Four 0.5in guns (77) 
Turret gimbal axes (78) 
Monopulse radar scanner (79) 
Optica! hemisphere sight (80) 
Case/link chutes (81) 
Heated windows (82) 
Emergency turret-jettison (83) 
Tailplane limits +7, —6 deg (84) 
Cranked main spar (85) 
Elevator balance panels (86) 
Control servo tabs (87) 
Fin-4told hinge axis (88) 
Fin locking pins (89) 
Structural dielectric isolator (90) 
V.O.R. aerial window (1) 
Intake to gunner's air system (92) 
Air cto hydraulic-pack oi! cooler (93) 





Identification light group 
Shinging pots 

Water or hydraulic tank 

Rear gear is facsimile of front 
Wing-box front and rear webs 
Ribs fan out until normal to spar 
Tie-bolts, 13 top, 11 bottom 
Stringers riveted to machined skin 
Kink in front spar 

N.A.C.A. fuel-vent intake 

Bag tanks becween ribs 

Flipper aileron 

Tab actuator 

Spoilers on upper surface 

Inner flap rails and cam-followers 
Flap ball-bearing jack-screws 
Outer flap rails 

Hydraulic motors 

Compressor bleed capping 


(94) Turbo-alternators (4) 

(95) Turbo-hydraulic packs (10) 

(96) Hot-air discharge 

(97) 157 split-compressor turbojet (8) 

(98) Central oi! cooler 

(99) Saddie oi! canks 
(100) Engine accessories group 
(101) Accessory oil-cooler intake 
(102) Com blow-off vents 
(103) Axial firewall 

(104) “Shut-down"’ doors 
(105) Pylon main forging 

(106) Corrugated bonded inner skin 
(107) Outrigger (tip-protection gear) 
(108) Outrigger well and door 
(109) Jectisonable tanks, 2,498 imp. ga! 
(110) Integral tank in late models 
(111) Air connection for engine-starting 
(112) Pressure-fuelling socket inside 
(113) Leading-edge de-icing air 
(114) Exhaust from air-conditioning 
(115) Turbulators on upper surface 
(116) Aerials, probably e.c.m. reception 
(117) Detachable, hinged cowlings 
(118) Goodrich tyres, wheels. brakes 
(119) Seatic apertures 
(120) Pressure sensing probe 
(121) Main jacking points 
(122) Jet-pipe cooling air 
(123) Batteries in forward truck bay 
(124) Cooling air to alternator packs 
(125) Cabin air-conditioning packs 
(126) Ram-air intake to 125 
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Dimensions: Span, 185ft; length 
156ft; height, 48ft; sweep angie, 
35 deg; wing area, 4,000 sq ft 
Weights: Empty weight, about 


ot » 180,000 ib; maximum gross weight, 
| ha } about 405,000 Ib. 
a Performance: Maximum level 





speed, more than 650 m.p.h.; 
operational ceiling, more than 
50,000ft; range with full weapons 
£ load, more than 6,000 miles. 
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General arrangement of the B-52C, powered by eight Pratt and Whitney 
J57-P.29W engines each with a wet rating of 12,800 Ib. 
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are carried on cam followers, provided with integral Torrington 
needle bearings, which move out along steel tracks. The surfaces 
are driven by Saginaw ball-bearing jack-screws and Foote angle- 
boxes from spanwise torque tubes coupled to hydraulic motors. 

In view of the dispersed nature of the aircraft, Boeing had to 
adopt a landing gear configuration even more unusual than the 
bicycle gear of the B-47. The weight of the aircraft is borne by 
four twin-wheel trucks mounted at the corners of the centre 
fuselage. The latter structure is stressed to permit the aircraft to 
alight at maximum landing weight on either front truck plus either 
rear truck, and this extreme case is naturally continued down 
through the gear itself as regards stressing, foot-print pressure 
and braking ability. 

Each truck is attached to a strong bulkhead along a pair of 
inclined hinges which accept the forked tops of the truck legs. 
The inclination of the hinges pulls each truck inwards as it retracts 
(the port trucks go forward and the starboard go aft). Each main 
leg carries paired hydraulic jacks which can steer the wheels 
through +20 deg. For ground manceuvring, the fore and aft 
trucks can be steered independently and in opposite directions, 
but synchronized inclination of all four trucks permits the aircraft 
to move crabwise and confers singular benefits during cross-wind 
landings. After obtaining the wind from the tower, the pilot 
merely has to read off the vector component according to his 
landing weight and turn all four trucks through the correct drift 
angle before starting his final approach. The cross-wind gear was 
first tested on a B-47 in 1952 and has proved a great success. 

Each mainwheel carries a 56 x 16 tyre and has multi-disc brakes 
with Hytro!l control (their effect is supplemented by a braking 
parachute in a box under the rear fuselage). To increase lateral 
stability on the ground the B-52 also carries outrigger wheels, 
officially termed “tip-protection gear,” with a track of no less than 
148ft. When the aircraft is parked the outriggers may be suspended 
in the air or pressed against the ground, depending on whether or 
not the wing tanks are filled. 

All B-52s are powered by eight Pratt and Whitney J57 two- 
spool turbojets, which in the early days of the project were as new 
as the aircraft itself. The engines are hung in pairs on either side 
of a vertical firewall carried on long titanium and stainless-steel 
pylons which position the engines well forward of the leading 
edge of the wing. Each complete powerplant-group and nacelle 
weighs more than 11,000 Ib, and is hung on four precision bolts 
passed through trunnions on the main wing box. Rohr supply 
complete pods and the cowlings are also manufactured by Bell 
Aircraft in Buffalo. The whole of the underside of the cowling 
hinges open, revealing the powerplants at a suitable working 
height for a man standing on the ground. 

Each engine carries a saddle oil tank with a capacity of no less 
than 13} Imp. gal (indicative of the endurance of typical missions), 
the oil cooler being mounted centrally in the engine intake. Injec- 
tion water is carried in Goodyear cells above the pylon struts, 
from whence it is fed by air-turbo pumps during maximum-weight 
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take-offs (each of which can consume 250 Imp. gal of water). The 
engine fuel pumps, by Chandler-Evans, are of the two-stage gear 
type, the stages being paralleled during starting and then placed 
in series. G.L.A. high-energy ignition boxes are used and Fenwal 
fire and overheat detectors are arranged along the nacelles, with 
settings at 450, 675 and 750 deg F. 

In its accessory systems the B-52 breaks completely new 
ground. Except in the most recent versions of the aircraft, virtu- 
ally all accessory power is obtained pneumatically, a “blood- 
stream” of air at 750 deg F and 205 Ib/sq in gauge being bled 
from the second spool of each J57. It was the weight factor which 
finally caused Boeing to adopt such a system, and it is used to 
energize the hydraulics, electrics, air-conditioning, water injection 
and de-icing. 

Bleed-air from each engine is extracted by a manifold which 
joins the supply from the adjacent engine and takes the combined 
flow up the pylon strut into the wing. The four inner engines 
feed inboard along the leading edge and the outboard powerplants 
pump air to the back of the wing-box and back along the trailing 
edge (both ducts are joined by chordwise pipes with shut-off 
valves which can be opened in the case of partial system failure). 
The ducting, by Solar Aircraft, is made of annealed or work- 
hardened stainless-steel from 0.016 to 0.078in thickness with an 
outside diameter of 2} to Sin. Most runs are overlaid with a 
0.Sin layer of glass-fibre and neoprene-impregnated glasscloth. 
Numerous failures resulted from the high-velocity flow of hot 
air, which caused disastrous resonance at duct irregularities. The 
supporting brackets are now not allowed to deflect more than 
0.06in under a transverse load of 1,000 lb. Duct joints are made 
with V-band seals provided with Goetze (Johns-Manville) gaskets 
consisting of an aluminium sheath over a core of fine steel-ribbon 
mesh. 

Hydraulic power is provided by ten General Electric turbo- 
pumps each delivering 6.7 Imp. gal/min at 2,650 Ib/sq in. Four 
pumps feed the undercarriage, brakes, steering and bomb doors; 
four more packages drive the spoilers, flaps and outriggers, and 
the fina! pair actuate the tailplane. Further notes on the hydraulic 
system are given later. Typical of the system is the centralized 
package supplied by Parker Aircraft which combines a mass of 
check valves, by-passes, filters, restrictors and similar devices in a 
single unit; there are ten on each aircraft with a weight-saving of 
50 lb over distributed units. 

Electric power is generated by four Westinghouse alternators, 
each rated at 60 kVA and delivering 400 c/s current. All four 
units are mounted in the fuselage in current aircraft (future 
machines have a different arrangement, as presently described) 
where they are driven by G.E. or Thompson air-turbines con- 
trolled by Sanders boot-strap valves operating on the two-stage 
internal force feedback principle. Most of the electrical loads are 
absorbed by the extensive ae and electronic parts of the B-52 
weapons system, and there are over 57 miles of wiring in the 
18,000 separate circuits involved. 

Fuel is contained in flexible ceils, reminiscent of an airship’: 
gas bags, requiring 1,550 sq yd of nylon fabric and 3,000ft of 
nylon lacing. These are distributed throughout the upper part of 
the fuselage and along the wing box to the junction with the outer 
panel, the total capacity being 29,143 Imp. gal. Current B-52s 
also have large underwing tanks, as described later. The fuselage 
cells are larger than those fitted to any other aircraft, and they 
are fabricated by Goodyear to fit exacting cut-out and sump areas. 
To protect the bags against damage they are supported by smooth 
Swedlow resin-reinforced nylon cloth. Hydro-Aire pumps are 
employed and Norden-Ketay supply flowmeters which sense the 
flow by the deflection of a sprung vane. Movement of the latter 
actuates magnets which are geared to a synchro which ‘eeds a 
panel indicator. Linear synchros in the feed to each engine are con- 
nected in series to an amplifier, which rotates a gear-train driving 
a totalizer indicating an aggregate flow of up to 100,000 lb/hr. 
The ground-fuelling connection is in the front landing-gear bay, 
and the air-refuelling socket in the top of the forward fuselage. 

Most of the cabin-conditioning units are mounted in the rear 
lower part of the forward fuselage, to which bleed-air is pined to 
provide pressurization power and a source of shaft power for tne 
air-cycle units. The refrigerating system is by the Stratos Division 
of Fairchild and it includes large Stewart Warner ram and b'ower 
heat exchangers. 

De-icing is effected largely by hot air beneath the skin, and 
over 2.8 m B.Th.U./hr is required for the wing and empennage 
alone. The sealant used in the de-icing ducts has to withstand a 


Complementary to the main drawing on the previous pages this sectional view clarifies the disposition of the fuselage tanks and the capsule (shown 
shaded). Pressure bulkheads are drawn in heavy lines; arrows show seat-ejection direction. Wing incidence is noteworthy. 
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temperature range from — 65 to 500 deg F. Hot air is also piped 
around the intakes of the engines and oil coolers. Almost all the 
24 windows over the crew spaces are electrically heated, the 
outer panels being Nesa glass. 

Such were the features of the first two prototype aircraft, the 
XB-52 (49-230) and the YB-52 (49-231). The former was “rolled- 
out” from the Boeing plant in Seattle on the rainy night of 
November 29, 1951, its details obscured by an enveloping sheet. 
It did not fly until eleven months later, having been “cannibalized” 
to speed the completion of the more advanced YB-52, which was 
rolled-out in March and flew on April 15, 1952. “Tex” Johnston, 
B-52 project pilot (now Boeing chief of flight test), and Col. 
Townsend, of the Air Research and Development Command, 
were at the controls of the tandem-seat YB-52, and the former has 
written of it: — 

“We were perched at the north end of Boeing Field’s 10,000ft 
runway, Lt-Col. Guy M. Townsend and I, making our final check of 
the Boeing YB-52 Stratofortress while its eight jets squealed their 
impatience to get into the air for the first time. We completed the 
check and I took a deep breath as I reached for the throttles. 

“We started to roll. Guy said, ‘All engines on full power,’ and as 
we gained flying speed I cut loose with a sudden exuberant yell. This 
is the point at which a, test pilot gets his big thrill. It’s the payoff for 
all the work that you've expended in preparation for this moment. 
You’re in command of a huge, highly complicated piece of flying 
equipment into which millions of hours of work have gone, but until 
now has been merely a static monster. Now it comes to life, and you 
can feel it. 

“We still had more than half of the runway in front of us when I 
lifted the big plane into the air. We took off easily and cleanly and 
headed south at a low angle of climb. A few miles to the south of 
Boeing Field the Seattle-Tacoma International Airport at Bow Lake 
had been closed to all other aircraft just in case something went wrong 
and we had to set the ship down. Further to the south, McChord Air 
Force Base, near Tacoma, had its runways cleared for emergency use, 
while Paine Field, some 25 miles north of Seattle, also was standing by. 
We kept the landing gear down as we made a wide sweep of the Puget 
Sound area, slowly gaining altitude. The airplane handled nicely— 
almost like a fighter despite its tremendous size—and after sticking 
relatively close to our three emergency fields for about 40 minutes we 
pulled the gear up and headed for Larson Air Force Base at Moses 
Lake in central Washington. 

“First flights of experimental airplanes generally are brief, but this 
airplane was handling perfectly and behaving like an angel, so we 
decided to depart from the usual and expected. We started our flight 
testing right then and there, going through one phase after another. 
We had been in the air for almost three hours before we decided to call 
it a day, and when I eased the airplane on to the Moses Lake runway 
our paper work contained remarkably few ‘squawks’ despite a generous 
run of tests. I was already convinced that this new Boeing bomber 
was not only a good airplane, it was a hell of a good airplane.” 

So great was the task of evaluating the B-52 in the air that 
Boeing’s flight-test organization rapidly swelled to over 600. More 
than 85 per cent of all B-52 flight time produced actual test results, 
and the routine airborne equipment included 23 miles of tube and 
wire, up to eight 43-channel recorders (reading perhaps 432 
temperatures simultaneously) and time-multiplexers capable of 
sampling each of 420 channels 24 times per second and thus 
putting eight million readings on 104in of magnetic tape during 
two hours of flying. 

Boeing opened an impressive $5m flight-test centre at Seattle 
in June 1954 and capped this with a $10m establishment at Moses 
Lake (Larson A.F.B.) where all production testing and calibration 
has since been based. No B-52 was lost during development 
flying, but there were many unforseen occurrences. At least one 
landing was made with one truck retracted; and on another occa- 
sion one of the trucks jammed at the full 20-deg inclination, with 
the result that several dozen man-hours were expended in scrap- 
ing rubber off the fuselage. As late as 1955, during Phase VI 
testing at Edwards A.F.B., it was found that the flaps were crack- 
ing under the ultrasonic noise intensity of water-injection take-offs. 

An accompanying drawing outlines the arrangement of the 
flight deck. Srignally the U.S.A.F. requested that the two pilots 
be seated in tandem, but experience with the B-47 indicated that 
this arrangement was wasteful of space and had several other 
drawbacks. Tandem seating was, however, incorporated in the 
two prototypes. In the B-52A, the first production version, the 
final configuration was reached. Fully pressurized to equivalent 
levels of between 7,000 and 10,000ft at operating altitudes of up 
to 50,000ft (design dP is 8.77), the flight deck has operating stations 
for a flight crew of five (excluding the tail gunner), and rest or 
supervisory areas for as many more. 

All crew on duty sit in ejection seats, by Weber or Rheem, 
those on the lower deck being arranged to fire downwards. The 
navigator’s seat slides forwards when all the crew are aboard, and 
ejects through the main entrance doorway. The forward-facing 
windows have Marquette wipers and are glazed with jin full- 
tempered glass, 0.34 vinyl and jin semi-tempered glass with a 
Nesa conducting layer. ew oxygen is supplied from Aro 8-litre 
converters. Conventional flying clothing is ly worn, 
although for extreme-altitude missions the somewhat uncom- 
fortable MC-1 partial-pressure suit is mandatory. 

So far the B-52 has been considered only as an aeroplane, but 
it is designed as a weapon system. Heart of the system is the 
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Five of the operating crew occupy the two-deck nose of the B-52, the 
sixth man being the tail gunner 150ft away. Up to six additional men, 
such as specialist ground-crew, can be carried on board. 


complex bombing/navigation equipment, designated AN/ASB-4, 
MA-2 or MA-6A. This is largely responsible for the fact that the 
B-52 electronics weigh 6,000 Ib. 

Development of the original Sperry-Rand K-system began 
during World War 2 and this equipment is standard on B-36s and 
B-47s. The final form is the K-3A (U.S.A-F. designation MA-6A 
which is in production for about half the B-52s, in association 
with the A-14 flight-control system. The latter incorporates “para- 
meter control” claimed to apply to cach control surface “the exact 
force to execute any manceuvre required.” 

The remainder of the B-52s, and possibly all the advanced 
versions, carry the MA-2 BRANE system, by International Busi- 
ness Machines. This began as a study by the Perkin-Elmer Corp. 
in 1951, when the K-system was insufficiently reliable. BRANE 
weighs 1,457 lb, has over 300 thermionic valves and costs more 
than $300,000. It involves a large bombing radar (SN-47 / APS-23) 
by Raytheon, operating on both pulse and C.W. techniques and 
housed under the pilots’ floor, where it is pressurized by a Lear- 
Romec unit (delivering at sea-level and at a greater pressure) and 
faired by a large Zenith radome. Basically the MA-2 system units 
are tied by a computer, of analogue type but also required to count 
pulses. An optical sight is provided for the bombardier for check- 
ing purposes, the whole system is very painstakingly 
engineered to ensure reliability. 

The earliest B-52s were specifically equipped for either bomb- 
ing or photo-reconnaissance, but Boeing have developed an 
ingenious “capsule,” looking like a large cylindrical boiler, accom- 
modated within the weapons bay with which a bomber B-52 can 
be converted to serve other functions. The capsule is fully pres- 
surized and air-conditioned and is provided with downward- 
ejecting seats for two crew-members, together with four or more 
cameras, countermeasures and other electronics systems, a large 
radar scanner and other aerials and certain other devices. 
capsule is carried by B-52Bs and B-52Cs and equips these bomber 
aircraft for photographic or countermeasures missions. 

Defensive armament, eschewed by British bombers, takes the 
form of a manned gun turret at the tail. Early B-52As had a 
G.E. turret with two 20mm guns, but the standard pattern now is 
the MD-9 system controlling four 0.50in guns. Prime contractor 
for the MD-9 is Bosch Arma, with a unique monopulse radar by 
G.E.’s light military electronic equipment division; second-source 
production is by Avco (Crosley division) with radar by Ramo- 
Wooldridge. In addition, Admiral supply fire-control radar and 
there is a final optical sight by General Mills or Eastman Kodak. 
Ammunition is fed from under the tailplane by Arma feed-boosters, 
operating on 400 c/s current, which counteract the 50-lb belt pull 
at 1,400 rounds/min and pass 84,000 rounds without servicing. 

Other weapon system components include the countermeasures, 
of supreme importance to such an aircraft. Sperry are producing 
¢.c.m. packages against a $50m to $80m contract, and certain parts 
of the e¢.c.m. are carried in the reconnaissance capsule. Camera 
systems, also carried tly within the capsule, operate on visual 
light and infra-red. mmunications radio includes the ARC-21, 
by R.C.A., capable of operating on any 20 of 44,000 frequencies; 
ARC-21 is housed in a pressurized box under remote pilot control, 
and it can maintain global voice-contact with S.A.C. headquarters 
at Offutt A.F.B., the aircraft’s home base, or tanker aircraft. 
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Although the various ports of the airframe are built in different parts 
of the U.S.A., no section has yet failed to fit its neighbour. 


Boeing B-52... 


A production order for 500 B-52s was placed before the first 
aircraft flew. While Seattle tooled up for the B-52A and B-52B, 
the Boeing plant at Wichita was established as a second source. 
Rapidly the B-52 programme built up into the largest aircraft- 
manufacturing task in the world; more than 5,000 firms are directly 
involved, and 65c out of every B-52 dollar goes to subcontractors. 

Parts for the B-52 come from far afield, as a structural break- 
down below indicates. Some 41 per cent of the airframe is 
sub-contracted, and in spite of their immense size all portions are 
built to a maximum tolerance on mating surfaces of 0.02in. Wing 
jigs weigh over 1,000 tons; precision-forming of wing chordal webs 
14ft long and lin thick requires a 360,000-Ib Sheridan stretch- 
press, and half the manufacturing time is spent in fitting well over 
half a million rivets—costing from 14c to $1 75 each—into every 
aircraft. Even the thickness of paint is measured, and in some 
cases coatings are held to 0.00004in. The need for such precision 
is brought home when it is pointed out that an extra 0.005in. on 
one of the giant wing skins would add 275 Ib to its weight 

First aircraft to come off the Seattle line was 52-8710, the first 
B-52A. This mark has J57-P-9 engines and 833-gal underwing 
tanks. It was soon followed by the B-52B and RB-52B, the latest 
versions of which have provision for the reconnaissance capsule. 
Operationally equipped aircraft of these marks began to reach the 
U.S.A. in June 1955. 


The diogram below gives an indication of the sub-contract programme 
on the Seottle-built B-52C. Sub-contractors build the black parts (a 
weight percentage of 36.7 in aircraft Nos. 1-22, rising to 56.7 at aircraft 
No. 216). From the 216th machine Cessna have supplied tailplanes; 
Cessno previously sent this part only to Wichita 
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Introduction of the aircraft to the U.S.A.F. was assigned to 
Castle A.F.B., where were established the 93rd Bomb Wing, as an 
operational unit, and the 4017th Combat Crew Training Sqn. to 
handle all B-5S2 crew-training for S.A.C. units. Conversion of 
each crew takes ten weeks, although it is estimated that five 
months usually elapses between operations on B-36s and opera- 
tions on B-52s. Flight crews spend one day planning a mission, 
one day flying it and a third day assessing their performance. 
Curtiss-Wright simulators are extensively used, and the scale of 
effort is revealed by a recent $600,000 contract for “simulator 
attendant supplies and services.” (Conversely, it is worth record- 
ing that the fuel and oil bill for one hour of actual flying comes to 
$330.) Even mobile trainers for servicing crews represent a large 
outlay, and Boeing were lately awarded a $358,104 contract to 
modify those already delivered “to the configuration of the 88th 
airplane.” 

Maintenance of the B-52 is assisted by the care which has been 
applied to detail engineering, yet it is complicated by the sheer 
size of the aircraft. The flight-line of a complete B-52 wing is 
theoretically three miles long, which “puts the last airplane a long 
way from the hangar.” Most work is done on the spot, and dozens 
of ground crew can sit comfortably inside the truck bays and 
under the engines in all kinds of weather, with all parts of the 
aircraft systems laid bare. 

Engines are processed at Tinker A.F.B. (or by a civilian firm 
such as Pacific Airmotive), and the Oklahoma City Air Materiel 
Area had planned all such maintenance to the end of 1960 before 
the first B-52 was delivered. Major overhaul period on the J57 
has risen from 500 hr in June last year to 1,000 hr, although few 
engines go the full life. Predominant cause of failure is foreign- 
object damage, although this is, at 20 per cent, half the usual 
U.S.A.F. figure. In the first full year at Castle 61 engines were 
“prematurely pulled,” and the causes were: f.o. damage, 13; oil 
leaks, 8; high j.p.t., 8; turbine section damage, 7; nozzle guide vane 
damage, 5; oil-system malfunction, 3; miscellaneous, 17> Each 
“major” takes just over 1,000 man-hr, requiring 24 days on one- 
shift working, and the material cost averages $15,000 (reject rate 
is 3 per cent, except for blading which runs at 20 per cent). 

Airframe overhaul is facilitated by the employment of universal 
trailers, by Air Logistics, provided with extending arms capable 
of lifting bomb doors, radomes and similar parts; with such a 
trailer two men can remove a complete flap section in 12 min. 
As a guide to ground staff, each aircraft wears no less than 4,000 
deep-anodized coloured diagrams and instructional charts supplied 
by Metal-Cal. 

Production of the B-52A and B-52B and their respective recon- 
naissance variants was terminated during 1955 in favour of the 
more advanced B-52C and D. Both these marks have under-wing 
tanks of considerably increased capacity (of the order of 2,500 
Imp. gal) and more powerful J57-P-29W engines with a rating of 
almost 13,000 Ib. The B-52D is equipped solely for bombing and 
is manufactured at Wichita. The first was rolled out in December 
1955, flew on May 14, 1956, and was delivered to Castle A.F.B. 
in July of that year. The B-52C is the corresponding Seattle 


Built by Boeing 


1 Front fuselage 
2 Inner wing 
3 Inner leading edge 


Sub-contracted 


4 Fuselage fuel cells (Goodyear) 

Side-panel assemblies (Goodyear) 

Top-panel assemblies (Fairchild) 

Landing-gear bulkheads (A. O 

Smith, Kaiser) 

Fuel decks and panels (Goodyear) 

Bomb doors and panels (Aeronca) 

10 Wheel-well doors (Aeronca) 

11 Rear fuselage (Temco, Fairchild) 

12 Aft fuselage (Rohr) 

13 Reconna:ssance capsule (Aeronca) 

14 Landing-gear (A. O. Smith, 
C.P.T., Bendix) 

1S Fin (Fairchild) 

16 Rudder (Aeronca) 

17 Elevators (Aeronca) 

18 Wing stub-structure (Goodyear) 

19 Wing fuel cells (Goodyear, Fire- 
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stone) 
20 Flap tracks (A. O. Smith, Rohr) 
21 Flaps (Twin-Coach, Boeing 
Wichita) 
22 Outer wing complete (Fairchild) 
23 Spoilers (Aeronca) 
24 Ailerons (Aeronca) 
25 Wing tips (Zenith Plastics) 
26 External fuel tanks (Rohr, Benson) 
27 Struts and nacelles (Rohr) 
28 Tip-protection gear (Fairchild) 
29 Tailplane (Cessna) 
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“ Powered by two Alvis ‘‘Leonides"’ Engines 


Equipped for executive travel, seating is 
provided for six passengers. 
The standard passenger version carries twelve, with 
EXECUTIVE TRAVEL baggage, facing forwards or rearwards. Stripped of seats, the 
PASSENGER LINER cabin provides about 660 cu. ft. of freight space. Adapted 
FREIGHTER for ambulance duties it can take six stretcher cases, while 
AIR-AMBULANCE for air survey work provision is made for the use of all modern 
AERIAL SURVEY types of vertical and oblique cameras. 
Developed from the Pembroke, the President offers 
commercial airline operators a truly versatile aircraft that can 
provide reliable, economic service in all its roles in both temperate 


and tropical climates. 
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increases safety and 
operational efficiency 


For over twenty years Dunlop has been concerned with air- 
craft de-icing problems. Progress in aircraft design has de- 
manded a new approach and a successful electro-thermal 
method of de-icing has been developed. It is based on the use 
of electrical heater circuits sandwiched between layers of 
rubber. 

Heating of the circuits can be continuous or cyclic or a com- 
bination of both by means of a controller. Used with an ice 


detector, operation becomes fully automatic. 
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De-Icing Systems meet the needs 
of the Aviation Industry 
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A DE-ICING SYSTEM 
with 3 important advantages 


Dunlop thermal de-icing systems offer the 
following advantages:— 

1, Effective removal of ice without 
disturbance of airflow. 

2. Heat can be varied to give greatest 
protection at most vulnerable points. 

3. Each circuit is “tailored” to suit its 
particular working conditions. 

A further advantage is the ease with which 
circuits can be repaired if damaged. 

The system consists of a lower layer of 
unvulcanised rubber which is applied directly 
to the metal surface of the aircraft. The heater 
circuit, cut or etched from nickel strip is then 
placed in position and covered by a second 
layer of rubber. The rubber is then 

vulcanised to give a surface resistant to 
climatic conditions and the effects of fuels and 


hydraulic fluids. 


* A typical application of a Dunlop thermal 
de-icing mat to the intake duct of a Rolls- Royce 
‘Dart’ engine. Circuit A applies continuous heat 
of highest intensity to the leading edge of intake. 
Circuits B and C are cyclic in operation and 
apply a lesser degree of heat to areas adjacent to 
the leading edge. 

Circuit D again cyclically operated is situated 
further downstream of the intake and applies the 
lowest heat intensity. 
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Boeing B-52 eee 


A progress-chart of 8-52 
development. The curves of 
engineering man-hours and air 
craft delivered are approximate 


aeroplane and it is equipped 
to carry the reconnaissance i 
capsule : 
In the fiscal year 1957 
(FY57) almost one-third of 
the procurement budget was 
devoted to B-52s, and the $28 
brought the total cost of the 
aircraft, including research 
and development, up to $5.7B. 
At the beginning of 1956 a bas 
supplementary appropriation a 
of $547m was provided to 
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accelerate B-52 production ie im 
from 17 to 20 aircraft per o_o 








month to counter the threat cog , 
posed by the Russian “Bison” ; 
heavy bomber. General es _ | 


Thomas D. White, then “ a ee - 
U.S.A.F. vice-chief of staff, 

said, “the Soviets have cut their lead-time on the Bison to just 
half what it has taken us to get the 52 off the drawing-board and 
into production.” The resulting “crash programme” was aimed 
at completing the conversion of eight B-36 wings to the B-52 by 
the end of FY58 (i.e., June 30, 1958 

During 1956 the B-52 became thoroughly established in service, 
although secondary failures caused a number of disastrous crashes, 
particularly at Castle. One aircraft was lost near Travis A.F.B. 
in the winter of 1955. A second crashed early in 1956, and in this 
case it was ascertained that the turbine wheel in one of the 
Thompson turbo-alternators had disintegrated and caused one of 
the fuselage tanks to explode. In February 1956 all U.S.A.F. 
B-52s were grounded and 31 out of the 78 aircraft then produced 
were rejected. G.E. developed a revised turbine with ttanium- 
alloy buckets weighing 0.03 oz held by a shear-pin and arranged 
to part from the wheel at 63,000 r.p.m. (23,000 above the maximum 
control speed) while being contained within their housing. At the 
same time the new AP-15 hydraulic pump was introduced, capable 
of operation at the same r.p.m. as the turbine shaft. It is worth 
noting that during intensive testing of the new turbo-alternator a 
single B-52 flew 174 hr 24 min during 21 missions in the month 
of May 1956. 

In mid-September 1956 an electrical fault caused a fire and 
crash of another Castle aeroplane, and only the pilots escaped, 
the fire having disabled the warning systems. Late in that month 
a second grounding order was rescinded following a “rigid inspec- 
tion of all internal systems.” On November 30 came the third 
Castle crash, in which six crew-men and four instructors were 
killed; and the culmination came in December 1956 with two 
in-flight fires, both of which resulted in the loss of an aircraft, 
and a third machine which landed on fire and in which a complete 
hydraulic turbo-package blew out of the side immediately after 
touch-down. It was suggested at this point that the B-52 should 
employ fire-resistant hydraulic fluid, but the U.S.A-F. has so far 
not adopted this medium for combat aircraft. Rep. B. F. Sisk 
requested an investigation and the U.S.A-F. replied that the record 
of the B-52 was “grave, but not evidence of a defective weapon 
system.” The U.S.A.F. Secretary, Donald Quarles, emphasized 
“the increasingly urgent need for this aircraft and for the weapons 
delivery mission it has repeatedly proven capable of accomplishing.” 

The B-52 dropped its first H-bomb on May 21, 1956, when an 
aircraft and crew from Holloman conducted trials at Bikini Atoll. 
Owing to a human error, the weapon missed its —_— by four 
miles, causing no small embarrassment at the A.R.D.C. estab- 
lishment. It was revealed at that time that the procedure for 
dropping free-falling megaton weapons involved a maximum-speed 
dive from maximum altitude, followed by an automatically con- 
trolled 4g pull-up and Immelmann turn with release of the weapon 
during the climb; at detonation the B-5S2 is 20 miles distant. Com- 
pletely successful missions were long-distance flights of some 
17,000 miles around the N. American continent and over the North 
Pole by aircraft from Loring A.F.B. (42nd Bomb Wing) in 
November 1956, and a non-stop round the world mission of 
24,325 miles by three aircraft from Castle between January 16 
and 18 of this year. . : - 

Financial year 1958 brought a recession. On A 18 of this 
year Donald Quarles pointed out that production of 20 B-52s per 
month was “consistent with more than 11 wings” and it was 
decided to hold production at 15 per month until the total order 
for 603 aircraft had been completed. Reasons for so doing were 
given as: revised intelligence estimates of Bison production; pro- 
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gress with the Convair B-58 and other advanced weapon systems; 
the ability to deliver a higher proportion of “advanced” B-52s; 
achievement of the optimum manufacturing schedule; and a relaxa- 
uon of the intense burden of training imposed on S.A.C. Accord- 
ingly, the FY5S8 order for 240 aircraft was cut to 101, so that by 
the end of June next year not 440 but 380 will be in service, with 
seven wings operational. 

An S.A.C. B-52 wing has a basic strength of 45 aircraft (50 per 
cent more than the B-36 wings) and operates from three bases, 
two of which are limited-facility satellites each housing one squad- 
ron. The total heavy bomber allocation of eleven wings thus 
accounts for 495 B-52s. The total procurement of 603 is made 
up of 50 to allow for inspection and modification, 11 for test 
programmes and 47 to cover attrition due to unforeseen eventu- 
alities. The 603rd aircraft will be delivered towards the end of 
1959, six months later than originally scheduled, but it may be 
decided in FY59 to increase the total number of B-52 wings from 
eleven to seventeen (Gen. LeMay at one time wanted 40). 

Later models of the B-52 include the E and F (of which no 
details are available, but which are claimed to have 30 per cent 
greater range). The principal new mark, however, is the B-52G 
which has “a large wing containing integral fuel tanks” giving 
rise to the appellation “wet-wing B-52.” The G is the subject of 
a model-improvement programme of August 1957 costing $12m 
at Wichita and $10m at Seattle. Other improvements include a 
vertical tail cut down by 20 per cent in area (owing to the success 
of the cross-wind gear), and installation of the J57-P-43W which 
is more powerful and is installed in an even more accessible 
manner. In addition, the G will carry the WS-131B long-range 


Crew-comfort is of supreme importance on missions which may last 

1Shr or more. This photograph shows a B-52 co-pilot flying radio- 

range courses; points of interest include the schematic fuel panel and 
the octets of “poker chip” power levers and engine instruments. 


































NUMBER 











Boeing B-$2..-. 


uir-to-surface missile developed by North American specifically 
for this aircraft 

Phe advanced B-52G (aircraft No. 359) marks a complete break- 
away from the pneumatic accessory-power system of all previous 
B-52s. It will be appreciated that arguments over mechanical and 
pneumatic drives have been protracted and heated, but the fact 
remains that the B-52G will be fitted with Sundstrand hydraulic 
drives transmitting shaft power from the engines to alternators 
mounted within the nacelles 

There has for some time been an increasing tendency in S.A.C 
to uim at the complete elimination of all pneumatic ducting, and 
t is expected that the final batches of B-52Gs will have both 
electrical and hydraulic systems energized directly by the main 
powerplants in the conventional manner. Owing to the unavail- 
ability of a 60-kVA Sundstrand-driven alternator the rating of the 
Westinghouse units on the B-52G has been reduced to 40 kVA 
apparently without compromising the capability of the aircraft. 
In the earliest B-S2Gs removal of part of the pneumatic ducting 


A worm sun and gentle breeze ease the task of the engineers 
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A Boeing electronics engineer inspects a B-52D tail turret 


within the wing has also facilitated extension of the tankage areas 
to conform to the integral concept of a “wet wing.” It is certainly 
too early to attempt to assess the effect of the switch from pneu- 
matic to hydraulic drives on the range and general performance of 
the aircraft. Tragically, a B-52 equipped with hydraulically driven 
alternators crashed at Tulsa early this year, but not for reasons 
associated with the new configuration. 

Recently the U.S.A.F. accepted a Boeing proposal that the G 
should be assembled solely at Wichita. The company had their 
own reasons for proposing this, but it is also a logical and economi- 
cal decision. Seattle will thus terminate B-52 assembly almost a 
year earlier than anticipated, and will then be free for other pro- 
grammes. Bulk delivery of the G will start early next year, and 
at the 15-per-month rate it will be possible to equip three wings 
with the improved version 

Range of the B-52G without in-flight refuelling will probably be 
approximately 8,500 miles. Lt-Gen. Donald Putt, U.S.A.F. deputy 
chief of staff for research and development, recently suggested 
that laminarization and boundary-layer control could reduce the 
weight of the B-52 to about 90,000 Ib, or some 400,000 Ib less 
than the weight of a loaded G model. Sir Frederick Handley Page 
is more modest and suggests a reduction to 225,000 Ib. This will 
certainly not be achieved in the life of the aircraft, for it is already 
becoming obsolescent in the face of three much later weapon 
systems 

These are WS-107, the ICBM (intercontinental ballistic mis- 
sile); WS-1LIOA, the C.P.B. (chemically powered bomber); and 
WS-125A, N.P.B. (nuclear powered bomber). U.S.A.F. money is 
at present pouring in a torrent into WS-107 and trickling gently 
into the other two programmes. The C.P.B. has the highest 
priority of any manned-aircraft programme for the U.S.A.F. and 
iS progressing much faster than the nuclear aeroplane. Boeing and 
North American are the two contractors in competition for the 
C.P.B. and a decision is imminent. But if the ICBM continues 
to make satisfactory progress even WS-110 may never go into 
service. 


on the B-52C flight-line at Boeing Field, Seattle, Washington 
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AIRCRAFT 
ELECTRICS 


—by English Electric : New Test 
Laboratories Opened at Bradford 


MONG the facilities of the English Electric Co., Ltd., at its 
Phoenix Works, Bradford, are the new development labora- 
tories of the company’s aircraft equipment division, which 

were brought into full use last week. These laboratories, costing 
£500,000, have been constructed in two stages over the past three 
years, and include a wide range of environmental-test equipment. 

Since its formation in 1954, the aircraft equipment division has 
concerned itself with a variety of aircraft electrical systems and 
components. It has produced improved D.C. equipment, but has 
concentrated mainly on the development of constant-frequency 
A.C. systems with the aim of reducing weight and improving 
performance, reliability and component life. The division’s pro- 
ducts currently include a range of constant-speed hydraulic drives, 
rotating electrical machines, actuators and control gear, in addition 
to complete A.C. and D.C. aircraft electrical systems. 

A review of the division’s progress was given, on the occasion 
of a visit to the Bradford factory last week, by Mr. P. J. Daglish, 
manager of the division, who said :— 

“In 1954, as far as production was concerned, we were virtually 
only making actuators, and those for one aircraft only. Now we 
are making complete generating systems and have our equipment 
on eight different types of aircraft. We then held no contracts for 
the Sundstrand constant-speed alternator drive (which then formed 
the cornerstone of our future development policy for aircraft elec- 
trical systems) and it was being developed solely as a private ven- 
ture of the company. Since then it has received Ministry of Supply 
support and is being installed in bombers of the Vulcan type. 

“The constant-speed drives have been in production for over 
eighteen months and were closely followed by all the associated 
electrical equipment. Our present and future development policy 
is aimed at producing equipment able to withstand temperatures 
far in excess of present-day levels and at even higher altitudes. 
The equipment we have developed for the P.1 fighter is an 
example of this trend, where we have to accept very high ambient 
temperatures. 

“We are developing novel forms of high-temperature insulating 
materials in conjunction with other research centres in the Group 
and will shortly have on test an alternator which has no brushes 
at all. A similar development, following the same philosophy of 
removing sources of trouble, is the evolution of so-called “static” 
control gear, where most of the moving parts are eliminated. 

“To achieve all this, considerable expansion has been necessary 
over our original aircraft electrical section founded during the 
war. In four years we have increased our engineering team five- 
fold, whilst our production shops have nearly trebled their capa- 
city. All told, approximately 1,000 people are now engaged on 
this work. 

“Electrical. equipment has not always enjoyed a high reputation 
for reliability. I would suggest that this is because it has not had 
the same design and development effort put into it as have airframe 
or engines. And yet it is a fact today that in modern large aircraft, 
utilizing power-operated flying controls, the electrical system must 
be of a higher standard of reliability than the main engines. With- 
out engines, given favourable circumstances, an aircraft can glide, 
but with no electrical power there is no means of operating the 
flying controls. . 

“I believe the laboratories here are in advance of anything of 
their type in Europe, and compare well with any similar labora- 
tories in the United States. We believe they have a great contri- 
bution to make in the development of reliable electrical equipment 
for aircraft, and we intend to see that this is done. . . . 

“It is noteworthy that both the new Douglas and Boeing jet 
transports are using an electrical system very similar to the type 
we have developed here for R.A.F. aircraft. We believe that this 
system will find its way into future British civil aircraft and, 
meantime, we will be able to offer a comprehensive overhaul and 
replacement service to operators of the new American aircraft on 
this side of the Atlantic. In guided weapons we also believe we can 

make a contribution in this very specialized type of equipment and 
even now have some develo; mt work of this type in hand.” 

Commenting on the aircraft equipment division’s design team, 
Lord Caldecote, a director of the company, said that one advantage 
which pono ae sessed was that they were able to draw on all the 

endl develnpenent facilities of the Group. “Included in 












Part of the control room of the dynamometer laboratory, in which 
complete electrical systems for a four-engined aircraft can be tested. 


these,” he said, “are the Nelson Research Laboratories at Stafferd, 
the Mechanical Engineering Laboratories at Whetstone, near 
Leicester, and the ~* Research Laboratories at Acton. 

“Concurrently with the building of these laboratories we have 
greatly expanded our production facilities. Here again we have 
taken full advantage of the resources of our Group. ... All 
generating plant and control gear are made here in Thornbury 
Works, Bradford; actuators are made at a small sub-factory some 
six miles away, where the original Canberra actuator production 
was started; constant-speed drives are made at our Napier works 
at Netherton; and transformers are made at our Liverpool works. 
Development prototypes of all products, however, are made here 
in Bradford, and for this reason development shop facilities are 
being provided.” 

The new laboratories have been designed to cover the develop- 
ment and type-approval testing of the complete range of aircraft 
and guided-weapon electrical equipment handled by the division, 
and a short tour of the premises indicated the comprehensive 
nature of the new facilities. 

We first visited the dynamometer laboratory, where the com- 
plete constant-frequency A.C. power system of a four-engined 
aircraft was demonstrated. Four variable-speed drives, of 200 h.p. 
capacity, are employed. Each drive is double-ended and is equipped 
with step-up and reversing gearboxes. Output speeds are con- 
tinuously variable from 200 to 12,000 r.p.m., using variable voltage 
supply from motor-generating sets. Automatic acceleration or 
deceleration is available at rates up to 1,200 r.p.m./sec, together 
with an overall electronic speed control to +0.1 per cent. A heated 
or cooled oil supply is available for four hydro-mechanical drives 
and, as indicated, a paralleled A.C. system for a four-engined air- 
craft can be simulated on each set of rigs. Both sets have electrical 
loading facilities up to 120 kW and 120 kVAR, 400-cycle, three- 
phase A.C. and also provide for hydraulic drive testing. 

There are two high-altitude chambers in the new Bradford 
laboratories. The larger of these is a cylindrical chamber 9ft in 
diameter and 9ft long, which is used for the altitude testing of 
generators and alternators. A drive shaft leads into the chamber 
and can transmit 160 b.h.p. at speeds up to 24,000 r.p.m. Blast air 
is available at 20 Ib/min at a simulated height of 60,000ft, with a 
temperature variable from — 60 deg C to +200 deg C. It is 
sible to lower the pressure in the chamber to that at 90; tin 
100 sec, and machines under test can be loaded electrically up to 
120 kW. Inside the chamber at the time of our visit was a 20 kVA 
12,000 r.p.m. alternator complete with voltage regulator and con- 
trol system; the test in progress was a check on voltage r ation, 
at 30,000ft and 15 deg C ambient, over a range of electrical load 
switching from zero to maximum 

Measuring 34 x 34ft, the small high-altitude chamber gives a 
temperature range from —85 deg C and altitudes up to 80,000ft. 
Associated with these two chambers are a sea-level cold chamber 
(temperature range from ~—60 deg C to ambient) and a diesel 
house containing two diesel-engine-driven test rigs which are used 
for D.C. and low-capacity A.C. systems. 

In the actuator test laboratory there is provision for a range of 
rotary and linear actuators. Hydraulic, compressed-air and dead- 
loaded rigs are used for linear actuators, and there are five friction- 
type rigs for the rotary units. This laboratory includes a screened 
room with calibrated receivers for the testing of radio-interference 
suppression. 

The general machine-testing laboratory concentrates largely on 
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Left, a general view of the high-altitude test laboratory, with small chamber in foreground and heat exchanger on right. In the main chamber (right), 
final adjustments are made to a 40 kVA alternator prior to testing. 


AIRCRAFT ELECTRICS. 


D.C. generator testing, a 30-volt loading being provided up to 
15 kW. Both A.C. and D.C. motors up to the largest sizes 
envisaged for aircraft can be handled, and starter test rigs are 
also available 

Equipment in the vibration laboratory includes three Moy 
mechanical tables, each capable of applying circular vibrations to 
equipment weighing up to 25 Ib and over the frequency range 
0-150 c/s; and a de Havilland moving-coil type transducer capable 
of applying linear vibrations at frequencies up to 500 c/s to 
equipment weighing up to 120 Ib 

The effects of Aspergillus Amstelodami on a Type 98 voltage 
regulator might sound an improbable sort of thing to investigate, 
but this was one of the tests taking place in the climatic laboratory 
at the time of our visit. The resistance of various electrical units 
to attack by the above-mentioned and other tropical fungi was 
being studied in one of two small chambers, in which the units 
were being kept for 28 days at a time, at 32 deg C and 95 per cent 
humidity. A transformer rectifier unit was undergoing simulated 
tropical exposure testing in a second humidity chamber, and a 
control panel was being alternately heated and frozen in the main 
panclimatic chamber. This measures 3ft x 3ft x 3ft, and its range 
of test conditions comprises temperatures from — 65 to + 70 deg C, 


humidities up to 100 per cent and simulated altitudes up to 
60,000ft. Two large ovens, controllable to 200 deg C, are used for 
long-period, high-ambient tests on smaller pieces of equipment. 

In the acceleration and explosion laboratory, two explosion 
chambers are used for the flameproof testing of components. An 
explosive mixture of iso-pentane is introduced into the chamber 
in use, and a spark is generated inside the case of the unit under 
test. The gas inside the component should ignite, but that in the 
rest of the chamber should not. Other equipment in this section 
includes a centrifuge capable of applying between 6 and 20g; and 
a shock-test machine capable of 25g. 

Other departments of the new laboratories are concerned with 
control-gear development; hydraulic components; investigation of 
new materials, bearings, insulation, etc.; measurement problems 
(e.g., frequency transients, airflow, humidity); and endurance 
testing. 

An interesting tailpiece to our Bradford visit arose from the 
sight of a large wing-rib hanging on the wall of one of the labora- 
tory offices. This had been found a few months ago, together with 
a four-bladed propeller, during the re-building of the works to 
accommodate the new laboratories. The spruce rib, it transpired, 
belonged to one of the Phoenix P.5 Cork flying boats designed and 
built on these premises at Bradford by the Phoenix Dynamo 
Manufacturing Company some 40 years ago. 


Left, an aircraft alternator being connected on a dynamometer test rig. Right, checking a 300-amp wide speed-range generator in the inspection 
and test department of the aircraft equipment division. 
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That both the Royal Navy and the Royal Air Force have already 
accepted UHF by Plessey as standard equipment, bespeaks well 
its advanced conception and practicability. It has been adopted 
as standard equipment by the British Services for ground-to-air 
and ship-to-air communications and is now in large scale 
production. In addition it can be used for point-to-point, 
ship-to-ship, and ship-to-shore working. 

This new UHF radio telephone communication equipment 
provides 1750 channels in the range 225/399-9 Mc/s and is 
available in single or multi-channel versions for Air Force. 
ground stations and in special cabinets for ship fitting. 

An outstanding feature of this system is that many of its 
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THE INDUSTRY’S DILEMMA 


A Review and Some Practical Suggestions: Lord Weeks’ Address at Air League Luncheon 


the forthright speech delivered by Lt-Gen. Lord Weeks of 

Ryton. Lord Weeks, who is a director of Vickers, Ltd., 
parent company of Vickers-Armstrongs (Aircraft), Ltd., was 
speaking at an Air League luncheon on November 4 at the Mansion 
House, with the retiring Lord Mayor of London, Col. Sir Cullum 
Welch, presiding. We now give a more detailed report. 

After commenting on the fact that the aircraft industry “has to 
conduct its affairs in the full glare of public opinion,” and remark- 
ing that, in view of the risk of damaging British prestige abroad, 
Ministers and others should abstain from making technical pro- 
phecies and that airline operators should refrain from public 
criticism of their suppliers (and vice versa), Lord Weeks said : — 

“The first point I want to make is really a follow up of some of 
the comments that Lord Swinton made a year ago, in connection 
with thé organization of the Service and other Ministries, and in 
particular his recommendations for a Minister of Defence with 
(as he put it), real and effective power over all the Services. Now 
this recommendation has to a large degree been accepted; you 
have a Minister of Defence with greater powers and you have 
had a White Paper which has evolved from his creation. I wonder 
how much you like it? 

“The theory of organization of the defence Services and Supply, 
and of their possible integration, is something on which it is 
difficult to keep individual blood pressures at a low level. It is 
a highly contentious subject, and the main difficulties in arriving 
at a real solution are: (a) that the people who should be thinking 
have not really got time to think; and (b) that the kind of defence 
that we have to provide for is difficult to forecast. 

“In ten years’ time, whether it will be a guided-missile era or a 
ballistic missile era, where will the responsibility lie? I may add: 
who will be responsible for ‘space’ technology? We have had 
enough to shake us in the last 24 hours [a reference to the launch- 
ing of Russia’s second satellite—Ed.]. I find it hard to believe 
that in ten years’ time we shall need a large War Office, a large 
Air Ministry and a large Admiralty. The Ministry of Supply 
occupies the extraordinary position of being interposed, especially 
as regards the Army and the R.A.F., between the user and the 
industry which has to make the equipment; and it has very few 
friends. 

“If there is any truth whatever in the accusation that the aircraft 
industry has been feather-bedded in the past, it is partly due to 
the policy of the Ministry of Supply. Having worked with it from 
outside as an industrialist, and alongside and partially in it during 
the war, I feel it is the wrong conception, though I acknowledge 
the excellent work and ability of some of the highly qualified 
technical people in the Ministry. 

“I can only suggest that somebody should endeavour to work 
out what realignment of responsibility and organization should 
be adopted to cover the Services and their supply—starting with 
the Minister of Defence as the focal point. The accent should be 
more on overall defence self-sufficiency and not so much on Service 
self-sufficiency.” 


[* our news pages last week we reported salient points from 


White Paper’s “Faulty Conclusions” 


Returning to the subject of the White Paper, which he charac- 
terized as “a courageous document” in that it faced the economic 
facts, the facts of the H-bomb, and the technical facts implicit in 
rocket progress, Lord Weeks said he believed that the conclusions 
drawn from those facts would eventua!ly be proved faulty in a 
few vital respects. “The White Paper,” he continued, “has hit 
the Services very hard, in all sorts of ways; and as far as the air- 
craft industry is concerned it has given us a signpost along a very 
desolate road. Just what we are up against in the industry, both 
from a military and a civil angle? First, in the military field: — 
“(a) A reduction in the total money to be spent on research and develop- 

ment—which means a cut as far as the industry is concerned. 

“(b) The abandonment of further supersonic bombers—a further cut in 
the industry. 

“(c) The supersession of fighter aircraft beyond the P.1 by guided 
missiles; again an alteration in the impact on certain parts of the 
industry. 

“(d) The development of ballistic rockets—which may help only certain 
specialized parts of the industry.” 

Lord Weeks said that his principal comments on these four 
factors were : — 

“(a) The aircraft industry cannot exist in a competitive world without 
adequate funds being allocated for research and development. 

“(b) As regards supersonic bombers, I don’t know what can defeat a 
low-flying supersonic bomber, so I hope a reprieve may be possible. 

“(c) In the case of the supersonic fighter, and also the supersonic bomber, 
if the opinion of the aeronautical correspondent of The Times (on 


October 17) is correct, it does appear that some sort of reprieve is 
contemplated: he mentions the probability of a specification for an 
operational aircraft of advanced design for either Fighter or Bomber 
Command. He also states that an interesting condition, believed to 
be attached to this invitation to tender, is that two or more firms 
should co-operate in the design and development. 

“I think the timing may be too optimistic and that the manned 
aircraft may still have a long life ahead of it; in the present pro- 
gramme there is, in my view, a danger that the overlap between 
the exit of the manned aeroplane and the entrance of the guided 
missile may be too short.” 

Turning to civil aircraft, the speaker quoted the White Paper: 
To be effective, the Central Reserve must possess the means of rapid 

mobility. For this purpose a substantial fleet of transport aircraft is 

being built up in R.A.F. Transport Command. 

“This,” he continued, “is an implied promise; I hope it will be 
implemented by ordering the best aircraft for the job. The Govern- 
ment always strongly asserts that it believes in a strong aircraft 
industry. If it does, it must not run away from the consequences 


, and ensuing responsibility.” 


Civil Aircraft and Transport Command 


Lord Weeks then enumerated “some of the difficulties that we 
are up against in the civil field” : — 

“(1) The United Kingdom—a British David—is up against a Goliath 
—the United States—from the point of view of resources and utiliza- 
tion. The U.S.A. has a domestic civil market equal in operating 
capacity to all the rest of the world’s scheduled airlines put together. 
I equally know that the American aircraft industry is up against a 
difficult time also. 

“(2) The U.S. aircraft industry in 1956 was the largest employer of 
labour of any manufacturing industry in the United States, and it 
operates on the back of enormous government orders. The total output 
of civil aircraft in 1956 was only about one-eighth of the total turn- 
over, and civil aircraft are bought in large numbers by the military. 
If my figures are correct, the military Air Transport Service flew 
1.2 million hours in 1956; I don’t know Transport Command hours, 
but they must obviously have been minute by comparison. 

(3) The provision of finance for the development of a new civil aircraft 
assumes such large figures that few firms are capable of tackling it. 
It is also very mm he. rom that the financial position of world airlines, 
partly due to the fact that no one has the guts to raise fares, is 
deteriorating at a time when it must find enormous amounts of new 
capital to finance the jet age. 

“(4) Export sales more often than not depend on some sort of credit 
system or arrangement, as very few operators are flush with cash. In 
this respect the Export Credits Guarantee Department of Her Majesty's 
Government wants a real shake-up to enable business to be done at 
greater speed, and I suggest it should take a broader view of the risk 
element. 

“In spite of all this,” continued the speaker, “I start from the 
conviction that we are skilful and able enough to hold our own in 
what is one of this country’s most vital industries.” 

After touching on several miscellaneous topics, including the 
possibilities for VTOL and supersonic airliners, and the status of 
the Corporations (“I am entirely in favour of increasing the pro- 
portion of traffic which could be allocated to the independent 
companies”) Lord Weeks returned to the immediate problems of 
aircraft constructors. They were faced with a variety of courses : — 

“The years of experience which are required to build up a civil 
aircraft business, together with the great financial resources and 
skilled manpower and other facilities, mean that probably only 
about three U.K. firms can compete in the world’s civil markets 
for medium to large aircraft with any hope of getting orders. 

“The first and proper course could be amalgamation, which 
could involve grouping and/or absorption of some of the smaller 
units by their bigger brothers, as far as airframe construction is 
concern: 

“In any contemplated amalgamation it is essential to strengthen 
by every possible means those parts of the industry which have 
shown themselves capable of earning exports. The work must go 
perhaps to those who are ‘too busy to it’ rather than to those 
who can’t get anything else. Someone has got to ensure that our 
technical resources in men and equipment are properly used and 
that the brains are in units which have the equipment and finance 
ready to use them a 

“Amalgamation and/or absorption must, therefore, be highly 
selective, and should also apply to the engine makers. I have a 
feeling that an aircraft constructor should not be an engine 
constructor. 

“A second alternative is a sort of half-way house by which a 
combination of companies get together to carry out a project; it 
is a step, but cannot be the ultimate goal. 

(Concluded at foot of page 786 
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Royal Air Forces and 





Naval Aviation News 


Sir Thomas Pike 

"T'HE following Royal Air Force promo- 
tion, to take effect from November 1, 

1957, is announced: Air Marshal to Air 

Chief Marshal, Sir Thomas G. Pike, 

K.C.B., C.B.E., D.F.C., Air Officer Com- 

manding-in-Chief, Fighter Command. 


Victors for the R.A.F. 


OLLOWING handling trials at Bos- 

combe Down, an operational conver- 
sion unit for Handley Page Victor bombers 
will shortly be formed at Gaydon. 


Pinecastle Results 

INNERS of the Strategic Air Com- 

mand bombing and navigation com- 
petition at Pinecastle Air Force Base, 
Florida, which ended on November 5, were 
the 321st Bomber Wing of S.A.C., a B-47 
unit normally based at Pinecastle. The two 
R.A.F. Valiants of No, 3 Group were 
placed 27th, and the two Vulcans of No. 1 
Group 44th, out of 45 entries. In the 
individual-crew results, Valiant XD861, 
captained by S/L. Ronald Payne, came 
11th in the combined bombing and naviga- 
tion category, out of a total of 90 crews. 
S/L. Payne’s crew comprised S/L. Donald 
Collier, bomb-aimer; F/L. George Brid- 
son, navigator; F/L. Gordon Harper, co- 
pilot; and Master Signaller Eric Brown. 
The crew obtained 222 points out of 250 
for navigation and 626 out of 750 for bomb- 
aiming, the final placings being decided on 
the total of these two sections. The bomb- 
ing section was won by the B-47s of the 
384th Bomber Wing, and the navigation 
section by the B-36s of the 72nd Wing. In 
bombing alone the Valiants were placed 
23rd and the Vulcans 45th; and in naviga- 
tion the Valiants were 30th and the Vulcans 
34th. The second Valiant crew consisted 
of F/L. Roy Mather, captain; F/L. Ken- 
neth Bruton, bomb-aimer; F/L. Peter Cole, 
navigator; F/O. Donald Ross, co-pilot; and 
F/O. George Stratford, air signaller. Their 
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“Flight” photograph 


Last flight out of Hendon, on November 7. The Anson of R.A.F. Transport Command's 
Metropolitan Communications Squadron is en route for its new base at Northolt and is seen 
from a Devon. The eventual use of Hendon by STOL and VTOL aircraft is envisaged. 


aircraft was XD859. On an individual-crew 
basis the second Valiant was placed 75th, 
and the two Vulcans 81st and 84th. 

At a conference following the competi- 
tion, Air Chief Marshal Sir Harry Broad- 
hurst, C-in-C. of Bomber Command, said 
that the R.A.F. aircraft had done as well as 
he had expected, in view of the tremen- 
dously high standards of the S.A.C. crews. 
The results pointed to the fact that the 
crews with the aircraft which had been 
longest in operation had the best scores, he 
continued. Valiants had been in service 
only since 1955, and Vulcans only since 
May of this year. They had been preparing 
for the S.A.C. contest with their complete 
equipment since August. 

“The results have rather hinged on the 
experience of the ground crews in main- 
taining the equipment and the air crews in 
using it. I have the feeling that humidity 
has been affecting the Vulcan more than 
anything else. But the relative experience 
of the ground crews in maintaining the 
equipment must tell.” 

Asked whether the R.A.F. had any equi- 
valent to the Rascal air-to-ground missile 
of S.A.C., Sir Harry said that the so-called 
stand-off bomb, a missile comparable to 
Rascal which was being built by A. V. Roe, 
would be tailored to suit the Vulcan. 

After flying back to this country as co- 
pilot in a Vulcan—the flight from Washing- 
ton to Marham took 6 hr 16 min, corres- 
ponding to an average speed of 582 m.p.h. 
—Sir Harry said that the Vulcans could 
operate higher than any U.S. bomber air- 
craft. The R.A.F. entry in the bombing 
contest, he added, had been handicapped 


“Flight” photograph 

Air Marshal Sir Andrew McKee, K.C.B., C.B.E., 
D.S.0., D.F.C., A.F.C. (third from right), photo- 
graphed with members of the R.A.F. Metro- 
politan Communications Squadron outside the 
Officers’ Mess at Hendon on November 7 (see 
also picture above). On the extreme right is 
G/C. P. W. Stansfeld, C.B.E., D.F.C., Station 
Commander, R.A.F. Hendon, and second from 
right W/C. K. C. Roberts, W/C. Flying. Third 
from left is S/L. K. L. Hughes, A.F.C., Com- 
manding Officer, Metropolitan Communica- 

tions Squadron. 





by being restricted to an operating height 
of 30,000ft. 


Future Naval Aircraft 


Tact ICAL employment of new Naval 
aircraft shortly to enter service was the 
subject of a two-day conference which took 
lace at R.N. Air Station, Lee-on-Solent, 
ast Monday and Tuesday, November 11 
and 12. Senior officers of the Ministry of 
Supply and of aircraft firms, and a large 
number of Naval officers, attended the 
meeting. By outlining the strategy prompt- 
ing Admiralty requirements, and describ- 
ing the aircraft being designed by aircraft 
manufacturers to meet these requirements, 
it was intended to give Fleet Air Arm 
officers an appreciation of the close rela- 
tions necessary between the companies, the 
M.o.S. and the Admiralty. 


Bomb-loading Award 
N award of £1,500 for inventions to 
simplify the loading of bombs on the 
Canberra, Victor, Vulcan and Valiant has 
been received by an unnamed officer of 
R.A.F. Station Lindholme. The award is 
one of the highest yet made by the Royal 
Commission on Awards to Inventors to a 
serving officer. 


898 Change Over by Helicopter 
For the third time in its history, 898 
Squadron (Lt-Cdr. D. B. Morrison, 
R.N.) has transferred with all maintenance 
personnel, stores and baggage from one 
carrier to another by helicopter. The trans- 
fer from Ark Royal to Bulwark, which took 
place in Falmouth Bay, came near the com- 
pletion of recent routine day and night 
flying exercises held in the western part of 
the English Channel, The flying of the 
four Whirlwinds was shared by Lts. K. 
Mitchell, R.N., R. H. Williams, R.N., and 
G. A. Bagnall, R.N., from Bulwark, and 
Lt. D. F. Myers, R.N., and Sub-Lt. R. A. 
Lister, R.N., from Ark Royal. They made 
56 sorties in 65 min and moved 88 officers 
and men and 30 tons of stores and personal 
baggage. As usual when “changing their 
home,” bowler hats were worn by squadron 
weed when entering and leaving their Sea 
awks. 
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Quicker, Simpler 


(and that means CHEAPER) 


maintenance 
with the ELAND 


EFFICIENT AIRLINES are thinking more and 
more in terms of propeller turbine propulsion 
for short and medium haul services. In this 
field the Napier Eland has a number of out- 
standing advantages, among them being its 
extremely low maintenance costs. 


CHEAPER ON THE GROUND 
The Eland engine consists of four main sub-assemblies: 
reduction gear, compressor, combustion chambers and 
turbine. Each sub-assembly is a self-contained unit that can 
be removed and tested separately. This type of construction 
makes for easier and quicker maintenance and gets the 
maximum working life from each component. 

CHEAPER IN THE AIR 
The Eland is designed for economy. A Convair with piston 
engines will carry a full payload 250 miles, but the same 
aircraft, after conversion to Eland engines, is able to extend 
its range to 970 miles and increase its speed by §5 m.p.h. 
The extra 2,000 h.p. that is developed by the Elands enables 
the same aircraft to carry its full payload under operating 
conditions of extreme temperatures and altitudes. This 
economy and flexibility can be expressed in substantially 
lower operating costs. 











PASSENGER APPEAL 


Passengers need no technical knowledge of aircraft to form 
stubborn preferences. Once they have experienced (or been 
told about) the smoothness and quietness of turbo prop 
flight, they will avoid travelling by piston engined aircraft 
whenever possible. In addition, the greater simplicity and 
reliability of the turbo prop engine are factors that weigh 
heavily with the passenger and influence his choice of airline. 


TO BUY OR CONVERT? 


While the final decision depends on a number of variables— 
such as the life of the aircraft, its book value and its revenue 
earning power—it is almost always sounder economics to 
convert an existing piston engined machine than to buy a 
new airliner. An Eland conversion can be carried out for 
less than a third of the cost of a new aircraft with the cer- 
tainty that this expenditure will be quickly recovered by the 
increased earning power. 


the era) of the ELAND is beginning 
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Yes, it’s the VANGUARD 
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All this FREIGHT 
from a PASSENGER aircraft ? 





The ability to carry up to 120 passengers or ten tons of freight (density 15 lb. per cubic foot), will ensure 
profitable operation of the VANGUARD, winter and summer, day and night — even when passenger 
traffic is at its lowest ebb. With a combined capacity of 1,360 cubic feet, the two spacious holds in the 
‘double-deck’ fuselage give ample room to arrange the freight conveniently in separate destination groups. 
lhe exceptionally wide freight doors, situated on the side opposite the passenger doors, give unobstructed 
access for simultaneous loading and unloading. The very wide C.G. range permits 






maximum flexibility of passenger and cargo loading. The ‘loading loop’ below 
shows the ideal matching of the C.G. limits which is possible with the 
Vanguard — yet another reason why the Vanguard is the airline’s airliner. 
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FLIGHT, 15 November 1957 


CIVIL 
AVIATION 


THE BRITANNIA ACCIDENT 

T is with great regret that Flight records 

the accident which occurred at Bristol 
on November 6 to the Ministry of 
Supply’s Bristol Britannia 300 prototype, 
G-ANCA, resulting in the deaths of all 15 
of those on board. 

The aircraft was returning to Filton air- 
field just before noon after making an ap- 
parently normal test flight. According to 
reliable eyewitness accounts, it seems that 
after making a routine turn to port in a 
position to the south-east of the airfield at 
about 1,500ft, the aircraft swung away to 
starboard, went into a steep turn, lost height, 
and struck the ground four miles from the 
runway. The Britannia was almost com- 
pletely destroyed and considerable damage 
was caused to a row of houses. 

The pilot was E. H. Statham, Bristol’s 
assistant chief test pilot, and the co-pilot was 
S/L. D. M. Hunter, R.A.F. Transport 
Command liaison officer. The Bristol per- 
sonnel were W. J. Todd, radio officer; D. C 
Cameron, flight engineer; J. H. Parry-Jones, 
systems engineer; F. W. Mycroft, junior 
technical engineer; N. M. Thorne, photo- 
grapher; P. N. E. Hewitt, senior technical 
engineer. Also on board were personnel 
from de Havilland Propellers, Ltd., and Redifon, Ltd. From D.H. 
were J. E. Burton, a section leader in the strain-gauge department; 
A. E. Ebling, a tester in the same department; and D. N. S. 
Moynihan, development engineer. The Redifon personnel were 
J. K. Barker, F. C. Walsh and K. G. Lucas, all electronics 
engineers. Also on board was B. F. Waite, photographer and writer. 

The Bristol Aeroplane Company stated after the accident that, 
so far as anything could be said with certainty at that time, the 
aircraft was not—as some witnesses said—on fire in the air. Mr. 
Harold Watkinson, Minister of Transport and Civil Aviation, 
stated in the House of Commons on November 7 that a “detailed 
and exact” investigation by the Chief Inspector of Accidents would 
be held. B.O.A.C. decided that, pending fuller information, the 
second transatlantic proving flight which their one Britannia 312 
G-AOVB was about to operate would be deferred. However, the 
aircraft left on its proving flight last Saturday, when it had been 
established that there was “no obvious reason” why the proving 
programme should be further delayed. Similarly, El Al’s second 
proving flight from Tel Aviv to New York via London was due 
out of London last Tuesday. So far as could be ascertained as 
Flight went to press, each airline’s plans to inaugurate scheduled 
transatlantic services remain unchanged—that is to say, B.O.A.C. 
hope to start services “within the first three months of 1958,” and 
El Al “before the end of 1957.” Each airline intends to carry out 
a number of proving flights, the precise number depending upon 
experience gained. 

There is, at the time of writing, no indication as to the cause of the 
accident to G-ANCA, which was the first to a Britannia involving 
loss of life. A night-and-day examination of the evidence continues 
—the parties involved (directly or indirectly) being the M.T.C.A., 
Bristol, the Ministry of Supply, and the Air Registration Board. 

The Bristol company have said that the aircraft was jettisoning 
fuel before it struck the ground, which might explain the eye- 
witness reports of fire in the air. It is understood that the possi- 
bility of faulty flap-operation is now considered unlikely. Film 
from the automatic instrument recorder was salvaged from the 
wreckage, but we understand that it provided no useful evidence. 

A memorial service will be held in Bristol Cathedral on Tuesday, 
November 19, at 12 noon, in memory of those who lost their lives 
in the accident. The service will be open to all friends who wish 
to attend. 











This “Flight” artist's impression of the Tu-114 is based upon the photograph in side-view 
which we published last week, and upon the known double-sweep wing plan-form of the Bear 
bomber. Relating the length of the nacelles to those of the Bear, and drawing a construction 
line between the wing tips—both of which were visible in the photograph—determined the 
probable proportions of the Tu-114. The engines are reported to be Kuznetsov NK-12-Ms— 


“twice as powerful as similar foreign engines.” 


STOCKHOLM’S FUTURE AIRPORT? 

T seems that at last a solution has been found to the problem of 

finding a new international airport for Sweden’s capital. After 
negotiations between the Swedish Minister of Transport, repre- 
sentatives of AB Aerotransport (shareholders of the Swedish 
interest in S.A.S.) and S.A.S., it was suggested that the airport at 
Halmsjén be developed for international traffic, and the present 
one at Bromma retained for domestic traffic. 

Mr. A. Rusck, president-elect of S.A.S., said that although the 
airline regretted very much that no other solution could be found, 
he hoped that the government and parliament would adopt the 
one suggested. 

Halmsjén is to be partly completed by the beginning of 1960, 
when the first DC-8s are delivered to S.A.S. By 1963, facilities 
will be in operation and there will be a new road link to the city. 
To assist AB Aerotransport in building the necessary maintenance 
facilities at Halmsjén, the company is to be lent £4.5m by the 
government. 


AUSTRALIAN OUTLOOK 


ITH the sale to Ansett of Australian National Airways, and 
with Trans-Australian Airlines the only domestic airline to 
operate at more than a marginal profit, the Australian Government 
recently made a comprehensive survey of civil aviation to find 
causes and remedies for the “not very rewarding” condition of the 
domestic air transport industry. T.A.A. made an operating profit 
of £A308,829 in last year’s operations, but the Governmeng is 
subsidizing other airlines’ development services to the tune of 
£A350,050 a year (it will be more with extended support for feeder 
services) and £A7m is being spent on ground services, with a 
revenue from fuel tax and air navigation charges of only £A2m. 
Senator Paltridge, the Minister for Civil Aviation, said recently 
that recurring financial crises were caused by the inability of the 
DC-3 to provide Australian operators with profitable returns, and 
because there was an overlapping and duplication of services on 
certain trunk routes. He proposed to eliminate this unstable 
situation by subsidizing operators of essential rural services and 
assisting selected operators to replace their DC-3s with aircraft 
“like the Herald and the Friendship.” Funds would also be pro- 


Among the new turbine 
transports to fly in the 
next few months, is the 
Comet 4. Here the 
fuselage of the fourth 
aircraft is being moved 
into the equipment bay. 
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vided in certain cases for the progressive acquisition by the 
Commonwealth of country aerodromes. Elimination of un- 
economic competition on the trunk routes was the intention of the 
1952 Civil Aviation Agreement; but since this was not working 
very well in practice, the Government proposed to strengthen the 
“rationalization” provisions of the act. 


EAGLE VIKING REPORT 

FFINDINGS, published last week, of the public inquiry into the 
accident to the Eagle Aviation Viking G-AJBO at Blackbushe 

on May 1 show that the Commissioner attributes the cause to “an 

error of skill and judgment” made by the captain. 

The accident to Bravo Oscar occurred at 2220 hr B.S.T. shortly 
after the aircraft had taken off from Blackbushe on a trooping 
flight to Idris. The wind was slight and visibility 2-4 n.m. ‘Two 
minutes after leaving the ground, the pilot, Capt. E. D. M. Jones, 
reported a failure of the port engine, turned to port and completed 
the downwind and base legs of the circuit, but the aircraft crashed 
1,200 yd from the runway threshold as it was turning on to its final 
approach. There was only one survivor among the 35 on board. 

After establishing that the Viking was correctly certificated, had 
a valid certificate of maintenance and was correctly trimmed and 
loaded, the court studied the handling of the aircraft following the 
failure of the port engine. It was pointed out that the performance 
schedule showed that the Viking should have been capable of 
climbing on one engine at 155 ft/min or, at continuous take-off 
power, at 250-300 ft/min. The court concluded that Capt. 
Jones “made an unhurried and not unduly worried circuit to port, 
probably losing height as he did so . . . he may have turned slightly 
wide when turning on the final approach.” [It had been suggested 
that the runway lighting—since extended—was inadequate, but 
the Commissioner concluded that “it had no effect.”] At a later 
stage on the circuit the captain requested the QFE [barometric 
pressure at airfield level] at Blackbushe, an action upon which the 
Commissioner commented: “I cannot help thinking that the lack 
of any anxiety on board, and the failure to attempt to gain height 

tend to indicate that Capt. Jones thought his aircraft a good 
deal higher than it was, and that he may have been relying on an 
altimeter on which QNH [regional pressure setting] at Chatham 
had been set.” This supposition was partly supported by evidence 
from the wreckage; one altimeter which was found was set at 
about QNH pressure, although the other—which could feasibly 
have been set at QFE—was not recovered. But “it is curious to 
note that the aircraft when proceeding to take off never asked for 
the QFE . . . The request for the QFE at so late a stage of the 
circuit may indicate the sudden realization that all was not well. 
The fact that the flaps were not used is perhaps a further indication 
to the same effect. The sudden shudder described by 2Lt. Taylor 
{the only survivor] is the normal precursor of a stall. The fact 
that the tip of the port wing struck first is exactly what was to be 
expected in the case of an aircraft whose port engine was dead and 
which had lost flying speed. Everything points to the fact that 
Capt. Jones had no idea that the aircraft was so low; he made no 
attempt to climb and had his undercarriage down, thereby of 
course increasing the stalling speed, and stalled his aircraft some 
1,200 yd from the runway threshold he was seeking to reach.” 

Evidence as to the qualification of the crew was then examined. 
Capt. Jones (“a deliberate sort of man who . . . did a very good job 
on the ground as well as in the air—a very reliable man”) had flown 
a total of 6,800 hr—4,800 hr on Vikings—and had made 36 night 
landings in Vikings at Blackbushe in the 18 months prior to the 





The first of the new 810/840 breed of Viscounts takes shape in the 
Vickers factory at Weybridge. It is the first of 15 for Continental 
Airlines of Denver, Colorado, due for delivery early next year. In the 
background is the Hughes Tool Company's Viscount, which has been 
awaiting delivery under dust-covers for more than a year. 


accident. After considering in detail the group rating, instrument 
rating and six-monthly tests undergone by the Viking captain, the 
Commissioner commented that “there is no satisfactory evidence 
that in the course of his employment by Eagle Aviation, Ltd., 
Captain Jones was ever required to land an aircraft at night on one 
engine”; and, that “So far as the six-monthly tests are concerned 

I am satisfied that they did not amount to satisfactory tests to 
satisfy the regulations.” He then added, “It is reassuring to observe 
that Eagle Aviation had started to put its house in order a con- 
siderable time before May 1957.” 

Recommendations concerning the various tests were (1) Group 
rating test: if the responsibility for this test is to be placed upon 
operating companies, examining pilots should be approved by the 
M.T.C.A. The form used should specify the take-offs and land- 
ings involved, and the times of each, whether by day or night, 
should be stated. (2) Instrument rating renewal test: part three of 
the test (the pr ceadese for landing by instruments and over- 
shooting) is only to be carried out in the course of a special flight. 

(3) The six-monthly check: insofar as this involves landing with 
one engine inoperative, insistence should be placed upon it being 
conducted on a special flight; every other test ought to include a 
night landing with an inoperative engine. Finally, it was also 
suggested that consideration should be given to instruction of the 
passengers in the location and manipulation of emergency exits. 


THE NOISE OF THE COMET 


E Comet 3, which returned to Hatfield on November 11 after 
successfully completing its take-off and landing trials at Johan- 
nesburg, is to undergo noise-measurement tests at Hatfield. The 
Port of New York Authority, the world’s most noise-conscious 
airport authority (it has banned all jet aircraft but the Caravelle 
from its airports) is to co-operate with Rolls-Royce and de Havil- 
land in a programme of measurement of the noise characteristics 
of the aircraft fitted with Rolls-Royce jet-noise “yey The 
programme may last about two weeks, and the P.N.Y.A. may 
announce its findings before mid-December. 

Stockholm’s airport authority measured the noise of the Comet 3 
on its visit to Sweden last June (before the suppressors were fitted) 
and said that the Comet made no more noise than the latest piston- 
engined and turboprop airliners. 


Napier’s Eland yer tokes-off through mud ot Luton after a run 
starting from the parking area near the factory. This picture, first 
published in a local newspaper, provides evidence of Napier's diffi- 
culties in maintaining huwtie ¢ test flights from Luton Airport. 
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NUTTS CORNER INQUIRY ? 
HE Minister of Transport and Civil Aviation, Mr. Harold 
Watkinson, was asked in the House of Commons recently 

whether a public inquiry would be held into the accident to the 

B.E.A. Viscount 802 G-AOJA at Nutts Corner, Belfast, on 

October 23. 

The Minister replied that the Chief Inspector of Accidents was 
conducting a detailed investigation, and that “in accordance with 
normal procedure I shall decide when I see his preliminary report 
whether the circumstances justify a public inquiry. 

The Minister was then asked whether it was not unusual for 
these preliminary inquiries to take so long before it was decided 
whether or not to have a public inquiry. The Minister explained 





Niet, Mili 


As reported last week, Aeronaves de Mexico's first Britannia 302 arrived in Mexico City on November 4. These pictures, taken at Bristol before the 
aircraft left, show the elegant interior and exterior styling of the aircraft. Aeronaves services to New York will start on December 6. 


that the only delaying circumstance was the damage to, and dis- 
persal of, the wreckage. However, at the time this issue of Flight 
went to press, nearly three weeks after the accident, it had still not 
been decided whether to hold a public inquiry. 


The Minister’s account of the accident, which he gave in the 
Commons on October 30, made it clear that the aircraft was not 
under G.C.A. control when it crashed. The Minister’s report 
was as follows: “At approximately 1645 hours, in conditions of 
low cloud and rain, an approach to runway 28 was made, using 
the ground-controlled approach. On completion of the G.C.A. 
talk-down, the pilot commenced to take normal action to overshoot. 
Almost immediately afterwards the aircraft crashed near the 
up-wind end of the runway. 


BREVITIES 


ob 


POSSIBLE order for three Comet 4Bs from Pacific Western 
Airlines of Vancouver is reported by the American Aviation 
Daily. The order would depend on the award of a new route 
between Vancouver and Windsor, Ont. 
* - _ 


K.L.M.’s United Kingdom general manager, Mr. William de 
Mier, has been appointed general manager in Mexico. His suc- 
cessor will be Mr. Willem A. Kermer. 

* = * 


Mr. George Gardner, president of Northeast Airlines, has said 
that his order for Britannias (postponed last September) depends 
upon C.A.A. certification being achieved by May 1, 1958. 

* * * 

There were reports last week that engine fuel icing in jet trans- 
ports is causing concern. e implications of this are discussed 
in an article on page 770. 

* * . 

A new Dutch independent operator, to be known as Aviameer 
Airlines, has been formed in Antwerp (Deurne). The director is 
Mr. Alfred Meerbergen, and the commercial manager is Mr. Paul 
Hazelof. 

* > * 

International Aeradio announce that the air traffic control and 
telecommunications services in the Sudan have now been handed 
over to the company’s senior representative there, Mohammed 
Abdulla Maghrabi Effendi. 


o * * 


K.L.M. have ordered three Lockheed 1049Hs for delivery in 
1958, and Swissair announce a DC-7C repeat-order x4 one air- 
craft to be delivered early in 1959, increasing their DC-7C fleet to 
five. Swissair have ordered a DC-6A also. 

* * * 

For a reason which is not clear, 300 Bahamas taxi drivers rioted 
at Windsor Airport, Nassau, on November 3, demolishing a build- 
ing and causing the diversion of flights by driving their taxis on 
to the runways. 

* * +. 

Croydon Chamber of Commerce and Croydon Airport Users’ 
Association were opening last Wednesday an exhibition to enlist 
the support of local residents in keeping the airport open. The 
exhibition—at the Central Baths, Croydon—will be open every 
day from 2-10 p.m. until November 23. 

* * * 


As Flight went to press, a PanAm Stratocruiser was still missing 
after being reported overdue on a flight from San Francisco to 
Honolulu on Saturday, November 9. There were 44 people on 
board. A large-scalé search by aircraft and ships (including three 
R.A.F. Shackletons from Christmas Island) has so far been 
unrewarded. 


Aeronaves de Mexico, who are now taking delivery of their 
Britannia 302s (see heading pictures), announce the signing of a 
contract for three Lockheed Electras. This brings the Electra 
order-book to 146 aircraft ordered by 13 airlines. 

* 7 + 


Ceskoslovenske Aerolinie have taken delivery of the first of their 
three Tu-104As. The other two will be delivered early in 1958. 
The airline intends to operate Tu-104 services between Prague and 
Moscow, on the Prague - Cairo - Beirut - Damascus route, and 
possibly on the Prague - London service eventually. 

* i * 

South African Airways have decided to re-equip with jet air- 
liners, and their choice will be announced within the next six 
weeks. The three types being considered, for an order worth 
about £5m (including spares), are the Boeing 707, Douglas DC-8, 
and de Havilland Comet 4 or 4C. 

* * * 

The London consultant firm of Saben, Hart and Partners are 
studying the design of an 1,800-passenger, 3,000,000 Ib flying-boat 
airliner and freighter/tanker. The freighter version would have a 


span of 470ft, and a payload of 1,000,000 lb, and be powered by 
eight turboprops of about 25,000 s.h.p. each. The airliner would 
carry its passenger load at a speed of 650 m.p.h. For simplicity 
there would be no windows. 
technique) 


Extensive use of dimpled steel sheet 
the German “Calottan” would be used. 


* * * 


Icelandic Air- 
lines’ total trans- 
atlantic passenger- 
mileage increased 
by 25 per cent in 
1956. Icelandic, 
who have two Elec- 
tras on order, oper- 
ate four DC-4s on 
low - fare (non - 
LA.T.A.) trans- 
atlantic services be- 
tween New York 
and the United 
Kingdom via Ice- 
land. 








On these pages we re- 
cently recorded Lock- 
heed’s references to 
nuclear - powered 
transports. This 
scheme, which shows 
the positioning of the 
reactors, is obviously 
based on the C-130. 
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Portable 
Airborne D/F 


Good Performance from Marine Equipment 


Hurn, the Homer transistorized receiver and Heron D/F. 

aerial were successfully tried in Flight’s Gemini. Now 
being produced by Brooks and Gatehouse, Ltd., of Lymington, 
Hants, the Homer and Heron are completely portable and require 
neither mounting brackets nor external power supply. In the 
Gemini, which has a wooden airframe, good bearings and very 
accurate homing were obtained on Epsom and Dunsfold ranges, 
the marine beacon at St. Catherine’s Point (I.0.W.), Southampton 
Water N.D.B., and Hurn range. Brookman’s Park beacon and 
Chatham range had previously been received adequately from an 
extremely unfavourable location on the eighth-storey flat roof of 
our London offices. 

The Homer receiver weighs 5.5 Ib, measures 8in x 4§ x 2{in, 
contains seven germanium transistors and will operate with ear- 
pe for 500 hours on its pack of four Mallory RM-522 dry cells. 
3cing primarily designed for yachtsmen, the radio is contained in 
a hermetically sealed aluminium case and all shafts are also sealed. 
Controls are provided for waveband selection, tuning with a pre- 
cision-calibrated dial, broadcast/navigation (B.F.O:) selector and 
volume control. Leads six feet long are provided to connect with 
the aerial and earphones. Frequency is from 150 kc/s to 1,550 
kc/s, a coverage which encompasses marine and aeronautical 
beacons and ranges, Consol, and medium- and long-wave broad- 
casts. The sensitivity provides for taking bearings at distances 
at least equal to the listed ranges of the beacons. 

The price of the receiver, earphones and D/F. aerial is £62 10s 
complete. The cost of the Sestrel Junior compass adaptation, 
which is a new one, has not yet been fixed, but will be approxim- 
ately £5. 

The Heron aerial is a ferrite rod unit some 3}in tall which, with 
the little Sestrel Junior compass fitted on top of it, can be very 
comfortably held in the hand for taking bearings. Operating pro- 
cedure is to tune the receiver to the listed frequency of the beacon 
or range required, tune the aerial unit to the same frequency, listen 
for the identifying Morse signal from the transmitter, and then 
rotate the aerial until the extremely sharp aural null shows the 
direction in which the transmitter lies. The D/F. magnetic bearing 
is read directly from the Sestrel compass. 

If a sense aerial is installed in the aircraft, a “to-from” indica- 
tion can also be obtained; if not, a turn through 90 deg and 
subsequent observation of the direction of magnetic bearing 
change will quickly give such an indication. A bearing from an- 
other beacon would also resolve ambiguity. 

We found the aural null very sharp at ranges of about 20 n.m., 
and compass bearings could be easily read down to a few degrees. 
We homed by turning until the rod aerial, which was held con- 
tinuously in the null position, lay along the fore-and-aft axis of the 
aircraft, and then “following” it to the transmitter. The As, Ns and 
equi-signal legs of range stations were very clearly received and 
used in the normal way. Of the soft rubber, sound-excluding type 
made by S. G. Brown, Ltd., for tank crews, the earphones are 
extremely comfortable and light. 

During the trial run in the Gemini we flew exactly over the 


| Dees a recent two-hour flight between Croydon and 
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The Homer receiver (right) and Heron D/F aerial (centre), together 
with the lightweight earphones at left, are here compared for size with 
a normal pencil. The receiver is battery-operated and transistorized. 


range stations at Epsom and Dunsfold without at first realizing 
it, but the 90 deg turn technique gave a quick and definite indication 
of sense in a matter of 30 sec or so. Homing directly overhead 
Dunsfold we noticed the station passage very clearly by a broaden- 
ing of the null and by the fact that the bearings caused us to rotate 
the aerial through 180 deg. Flying at 4,000ft above about two- 
eighths cloud we easily found the actual masts of the range station 
by banking sharply at the right moment and looking about below 
the aircraft. 

From the Portsmouth area we homed on the Southampton Water 
beacon and managed, at just over 1,000ft, to fly round it in tight 
circles with the aerial pointing at a constant angle to port. Looking 
over the port wing we were able to identify the white mast along- 
side some buildings on which we concluded the aerial must be 
mounted. Using the hand-held aerial and compass at 2,000ft we 
obtained a bearing of 280 deg from Beaulieu to Hurn range; the 
correct bearing was 279 deg. We managed quite comfortably to 
hold Heron and control column in one hand and made our way 
across country from beacon to beacon without difficulty. The weak 
St. Catherine’s Point beacon we received at 35 miles. 

The caution and intelligence required when using any A.D.F. 
equipment would have to be applied to the use of Heron and 
Homer. But although this equipment would probably not be 
accepted as an aid for I.M.C. airways flying, its efficiency, com- 
plete portability, light weight and low price make it ideal as an 
effective aid to general navigation for private owners and club 
pilots. One installation with a sense aerial has already been made 
in a Chipmunk and is reported to be giving satisfactory results. 
For aircraft with V.H.F. radio, the Homer signals can be fed into 
the standard V.H.F. earphones through a mixer box. The Homer’s 
own volume control would allow navigation signals to be faded 
out when not required. 

The two units are robustly built for use in fishing vessels and 
yachts and will withstand even complete immersion in water for 
long periods. They should therefore stand up well to the general 
wear and tear of light aircraft work. We found tuning, sensing 
and homing very simple and very accurate for cross-country flying. 
During sea crossings, or in limited visibility, Heron and Homer 
should prove an invaluable aid. 


THE INDUSTRY’S DILEMMA 6 continued from page 781) 


“The third alternative is nationalization. Unless the industry is 
— to act quickly it is a sitting target for nationalization, but 

an only state that in my humble opinion it would be a most 
ghastly alternative.” 

Lord Weeks went on to say that if, as he was advocating, the 
industry must get on quickly with some form of rationalization, 
equally obviously it could not do so entirely on its own: Her 
Majesty's Government would have to play ball as well :— 

“First, by really doing about Transport Command 
instead of paying annual lip-service to it. We must build up the 
Command not only as an R.A.F. movements policy, but also as a 
national acceptance of the need to have Government support for 
British aviation; the Government should say now that they will 
order for Transport Command batches of the new airliners which 
are to be brought out. One of the vital requirements to deter or 
suppress limited war is a strong Transport Command. 

“Secondly, by encouraging the independents to purchase new 
aircraft, by giving them worthwhile contracts with a reasonable 


future and security. I regard this as one of the most important 
recommendations of the as Committee. The independents 
must be able to buy the right kind of aeroplane and, in addition, 
the Government could lease machines to them. 

“Thirdly, by realizing that the aircraft industry cannot exist 
without adequate monies spent on researeh and development; 
and by recognizing that the far-reaching effect of such research 
and development is of the greatest importance throughout the 
whole engineering industry of this country from the point of 
view of fatigue, metallurgical and many allied problems.” 

“I will sum up,” said Lord Weeks, “with two broad recom- 
mendations: First, someone, or some body, should try to reorien- 
tate the duties and organization of the Services and their supply. 
Second, someone or somebody should try to create a focus for the 
control of the aircraft problem, especially the civil one. These 
two points are necessarily very much interlocked; and that success 
can be achieved only by co-operation between Her Majesty's 
Government, the industry and the operators adds to the difficulties.” 
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CORRESPONDENCE 


The Editor of “Flight” is not necessarily in agreement with the views expressed by correspondents in these columns: 
the names and addresses of the writers, not for publication in detail, must in all cases accompany letters. 


Technicians’ Status in America 


N your October 4 issue “Another Aircraft Technician” asks for 

“some constructive comments” on the technician and his status 
in the aircraft industry in Britain. I am an engineer (senior 
draughtsman in Britain) and have worked in one large aircraft 
company in Canada, and three aircraft companies in the U.S.A. 
(two small and one fairly large) and so I think I can give some 
opinions on the subject of status on the North American continent. 
Below are listed a few of the conditions obtaining in Canadian 
and American engineering offices : — 

(1) I have never heard of a company whose starting hour is 
after 8 a.m. At least one large West Coast company starts at 
7. 30 a.m. 

(2) The working week is never less than 40 hours. 

(3) Usual lunch-hour break is 45 minutes. In a good many 
companies it is only half-an-hour. 

(4) Tea breaks both in the morning and afternoon are unheard 
of on this side of the Atlantic. You may, however, bring your 
Thermos into the office. 

(5S) “Clocking-on” is the accepted way for all engineering per- 
sonnel, except in the very top echelon, to register arrival time 
in the morning. 

(6) Senior staff status and attendant privileges have never been 
heard of. 

7) Reference tables are never provided. Your drawing-board 
is 6ft x 3ft 6in and that has to be used to spread your drawings 
on, as well as to make your layout, general arrangements and 
details. (If ever you see a lush picture of an American engineering 
office in an advertisement or such, just notice how crowded the 
office is, and the absence of reference tables.) 

(8) Sick leave and sick benefits in the U.S.A. do not even 
approach those obtaining in Britain before the National Health 
Scheme. Do not expect to get more than ten days’ sick leave in 
the first year, and not much more thereafter. It is always very 
expensive to be ill. 

9) Paid national holidays are eight in number, but all occur as 
single days, mostly in the middle of the week. As an example, 
Christmas Day this year falls on a Wednesday, therefore the 
Christmas holiday is one day only. Good Friday is not a national 
holiday, and is a State holiday in only 12 out of the 48 States. 

(10) Except in a few isolated cases, unions are non-existent in 
engineering offices, which goes far towards explaining why 
engineering personnel facilities and privileges are not up to 
accepted British standards. 

Even so, with these obviously poorer working conditions, there 
7 a greater incentive to work, and a much greater sense of urgency 

“get the job done.” And so this is my advice to you technicians 
al draughtsmen at home—Go to it and get the job done so that 
you can sell more Britannias, Vanguards, Comets, etc., to the 
Americans before they decide it’s time they “bought up” a 
decaying British aircraft industry. 


Newtown, Conn., U.S.A. EDMUND J. WEIsS. 


Restrictions on the Private Pilot 


PRIVATE pilots all over the country are extremely mystified by 
the fine which was levied on Mr. A. M. Harris for landing at 
Eastleigh in bad weather (Flight, October 4). Unfortunately, Mr. 
Harris (probably like myself in a similar case over a year ago), 
thinking that he had committed a purely technical offence and 
not being able to take time off from his business, pleaded guilty, 
and was not defended; so we cannot really complain if the magis- 
trates decided to levy a fine. 

But what is so surprising is that a prosecution should have been 
launched at all in connection with this landing at Eastleigh. 
Schedule II, Section II, para. 2 of the Air Navigation Order 1954 
is perfectly clear when it says that if a pilot lands as a result of bad 
weather or in order to avoid immediate danger, provided he is able 
to explain himself, he is not breaking the regulations. 

In addition to this, a ing to the evidence given at the 
Eastleigh Magistrates’ Gut the Auster which Mr. Harris was 
flying was shown on the airport radar screen, and the controller 
knew exactly where it was; therefore, there was no suggestion of 
danger to other aircraft. 

Can anyone enlighten private fliers, please (and they are very 
worried about this sort of case, because it is the kind of thing 
which can happen to anyone) as to why such a prosecution was 
launched ? 

Claygate, Surrey. NORMAN JONES. 
[Mr. Harris was fined £25 and ordered to pay 10 gns costs—Ed.] 


BARLIER this year this Association was approached by a young 
man with an artificial eye, who explained that the M.T.C.A. 
would not grant him a Student Licence, enabling him to fly solo. 
He further explained that four different flying instructors had 
given him certificates to say that his flying was quite up to stan- 
dard, and one instructor confided in me that he flew better than 
many two-eyed pilots. 

This Association advised the would-be airman to discuss the 
matter with the licensing department at the Ministry. The first 
question he was asked at the interview was, “Well, why do you 
want to fly?” It leaves little to the imagination to appreciate what 
headway the young man made with the department concerned. 

Seeing no reason why a one-eyed pilot would be any worse 
than a two-eyed pilot in a modern aircraft with its built-in blind 
spots, we went in to bat for him, and at the time of writing are 
still hoping to hit the Minister for six. However, in many instances 
when someone kicks over a stone interesting revelations result. 
From patient probing by an “inquiry agent” not only do we dis- 
cover that there are a number of one-eyed pilots, but that there 
were, in fact, two pilots who were given their Student Licences 
and learned to fly from scratch, using one normal eye and one made 
of plastic! 

On putting up this information to the Minister we received the 
reply that he had “nothing further to add but thanks you for the 
letter”(!) Weare still battering at the Minister, and trust that sense 
will prevail before block-busters are brought into use. 

No wonder our streets are full of Teddy-boys when Young 
England gets this sort of treatment from people who are paid out 
of the public purse to assist and encourage would-be aviators. 
Imagine the storm of protest if a would-be motorist was asked 
on application “why do you want to drive a car?” Can you imagine 
the reply! Can you imagine how far the public servant would be 
bounced for asking such a question? Why let the M.T.C.A. get 
away with it? M. J. Conry, 

E. Grinstead, Sussex. Hon. Secretary, British 

Aeroplane Owners and Pilots Association. 

E are constantly being asked: “Why not more private owner 

and club flying?” The newspaper cuttings enclosed show 
one of the answers. [Our correspondent encloses reports of the 
case referred to in Mr. Norman Jones’s letter—Ed.] Private 
flying has flourished for years in France and America, where one 
is helped—not hindered by petty restrictions. Believe me, to 
travel about today by air one should carry a good solicitor. 

Incidentally, I have been a reader of Flight since, I believe, 
1909, and your first editor, Mr. Spooner, found me my first job 
in aviation in 1910; I have been in it or connected with it ever 
since. I am an old member of the original London Aeroplane 
Club at Stag Lane, where I obtained the then standard Civil 
Pilot’s Licence. There was a wonderful spirit and very little 
money—most of us had none—but we got about. One recalls 
such names as Lady Bailey, Winifred Spooner, Will Hay, Gordon 
Store, Scott-Taggart, etc. Among the instructors were Sparkes 
and St. Barbe (brother of the present D.H. director) and Baker 
(later of Martin-Baker). 

Bristol. H. S. 





FORTHCOMING EVENTS 


5. festitate of Navigation: Discussion on Doppler Navigation 
a Ae.S.: Section Lecture: “The Supersonic Wind Tunnel,” 
y Dr. W. F. Hilton, F.R.Ae.S. 

Nov. 20. Kronteld Club: Talk by Peter Scott. 

Nov. 21. R.Ae.S.: Guided Flight Section: Inaugural Lecture: ‘Guided 
Weapons and ya Some Differences in Design and 
Development,” by J. Serby, C.B.E., B.A., F.R.Ae.S. 

Nov. 26. R.Ae.s.: Section Ris ow Aspects of Refrigeration 
in Supersonic Aircraft,” by E. J. Gabbay, A.F.R.Ae.S. 

Nov. 27. British Institution of Radio Engineers: A.G.M. 

Nov. 27. Kronfeld Club: Talk by Wally allington. 

Nov. 27. R.Ae.S.: Graduates and Students Section: a re. -Testing 
Procedures at Supersonic Speeds,” by W/C. Beamont, 


Nov. 29. R.Ae.S.: Graduates and Students Section: Annual Dance. 

Dec. 3. R.Ae.S.: Section Lecture: “Some Techniques of Engine 
Testing under Simulated icing Conditions,” by O. 
Ballard, A.F.R.Ae.S., and ?. J. Shorp. 

R.Ae.S. Branch Lectures (to Dec. 3): 

Nov. 18, Halton, Film Show. Nov. “19, Luton, Debate. Nov. 20, 
Christchurch “Operation and Maintenance of High Altitude Aircraft,” 
by Personnel of the U.S.A. F.; A. mpton, Fifth Mitchell Memorial 
Lecture: “The De Systems for High 5S 
Flight,” by Dr. S. G. "Hooker; werecaee, ‘Medical Aspects of 7 
Performance Flying,” by G/C. H 1 ar Nov. 27, egg 
“Experiences of an Airline Pilot,” by Capt. O. P. Jones. Nov. 
Sristel, Junior Members Paper. p-Bh 4. Halton, Film Snow’ 


Nov 1 
Nov. 1 





Boscombe Down, “"Weapon System Concept,” by H. Davies. 
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THE INDUSTRY 


Paraffin Mist Collector 


GPRAYING engine castings and other parts with paraffin at high 
pressure after machining or overhaul inevitably results in mist 
rising; and as a means of suppressing this a new device—the 
“Garda” paraffin mist collector—has been produced by the dust 
control division of B.S. Developments, 14 Marlborough Road, 
Woking, Surrey. 

Mist-laden air is drawn by a fan into a grille-protected chamber 
and then enters the scroll inlet of a static turbo-separator. The 
high velocity of the globules causes them to gyrate to the walls of 
the separator, whence they run down into a storage tank, while 
the cleaned air passes up through the central core to the fan and 
thence out to the air in the building. 

These units—two of which, say B.S. Developments, are already 
showing “extraordinarily good results” at an aircraft firm in the 
West of England—can be arranged in multiples with ductwork 
connecting several spray-booths, with a central plant which can 
either return paraffin to the main tank or have its own storage. 
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This Hyster RC-150 fork lift truck, seen in use ot London Airport, is 
powered by a Perkins P6(V) diesel. Made by F. Perkins, Ltd., Peter- 
borough, this engine is copable of developing 83 b.h.p. at 2,400 r.p.m. 
Five types of Hyster fork-lift trucks (made by the Dutch subsidiary of on 
American company) and the Hyster Karry Krane have Perkins engines. 


Goodyear Sales Appointments 


OLLOWING Mr. A. H. (“Bill”) Pendree’s recent appointment 

as sales director of the Goodyear Tyre and Rubber Co. (Gt. 
Britain), Ltd., there have been further changes in the company’s 
sales department. Mr. J. Warnock, since 1949 manager of the 
tyre department, becomes manager of administrative services (a 
newly created post); and Mr. A. Thomson (previously sales 
development manager) has been made sales manager, tyre 
replacement department. ; 

Mr. Warnock joined the company in 1928 and was made a 
district manager in 1935. After the war (when he served in Tyre 
Control as a regional officer) he rejoined Goodyear’s as executive 
assistant to the sales director. In his new post he will have respon- 
sibilities relating to all departments. “Sandy” Thomson also 
joined Goodyear in 1928, becoming district manager of the 
northern division sales force after transferring to it in 1937. He 
served with the R.A.F. during the war, rejoining the nee 
in 1946 and two years later going out to Goodyear-South Africa. 
Mr. Thomson returned to this country last year to take up the 
managership of the sales development department. 





This instrument cas- 
ing, mode from two 
halves of mild steel 
pressing and an addi- 
tional centre section 
of mild steel, illus- 
trates an application 
of Bokelite epoxide 
resins (referred to 
in a poragraph on the 
“Industry” page of 
“Flight” for Sept- 
ember 13) for making 
press tools 





IN BRIEF 


Mr. D. F. Ringe, formerly chief designer of Vokes, Ltd., has 
been appointed general manager, and Mr. K. D. Mulcaster, pre- 
viously chief draughtsman, becomes chief designer. 

. . > 


Ransome and Marles Bearing Co., Ltd., have acquired exclusive 
British rights for the manufacture and sale of Thomson ball 
bushings, a type of linear bearing widely used in America. 

. 7 


Mr. Edwin King, who joined Black and Decker, Ltd., in 1954 
as accountant and in January last year became budget controller, 
has now been appointed assistant company secretary. 

. * * 


Uhlhorn Brothers, Ltd., are now in production at their new 
factory where, they state, “all work will be carried out under 
modern conditions.” Their address is now Oliver House, 51/53 
City Road, London, E.C.]. 

* . * 

Among British exhibitors at the International Macroplastic Fair 
which opened in Amsterdam two days ago are Bristol Aircraft, 
Lid. Their exhibits include a plastic 100-gallon aircraft drop tank; 
a glass-fibre cooling fan and air duct assembly as used in the 
Sycamore; resin impregnated glass-fibre high-pressure vessels; 
and rocket-motor tubes of resin-impregnated glass fibre. 


Mr. G. R. Scott-Farnie (left), 
general manager of International 
Aeradio, Ltd., is to become man- 
aging director on January 1. He 
succeeds A. Cdre. C. S. Cadell, 
who is understood to be joining 
“The Times” newspaper. 


Mr. George Howell (right), chief 
accountant of Alvis, Ltd., who has 
been appointed to the Board of 
directors. He joined the company 
in 1940 as cost accountant and 
became chief accountant in 1947. 





Formerly with the R.A.F. from 1938 until he joined the National 
Benzole Co., Ltd., last year as assistant to the transport manager, 
Mr. A. Morris, M.B.E., has now been appointed manager of the 
company’s motor transport department. 

* * . 


Shell have completed construction of a 2} million-gallon avia- 
tion fuel storage tank for Frobisher Bay Airport, Baffin Island, on 
the transpolar air route between Europe and the west coast of 
America. 

s * . 

Mr. L. J. W. Bailey, chief purchasing agent of the Dunlop 
Rubber Co., Ltd., for the past five years, has been appointed 
general manager and a director of the India Tyre and Rubber Co., 
Ltd. He is succeeded as chief purchasing agent by Mr. D. W. 
7° director and general manager of Dunlop Plantations, 

td. 
. . * 

Recent appointments have been announced by two sub- 
sidiaries of Sheepbridge Engineering, Ltd. Mr. J. J. Carroll has 
joined Sheepbridge Stokes, Ltd., as manager of the single-cast-ring 
foundry; and Mr. A. E. Akerman has been appointed sales director 
of Harold Andrews Sheepbridge, Ltd., Mr. B. C. Goodwin con- 
tinuing as sales manager. 


From Folland Aircraft, 
Ltd., comes news that Mr. 
C. F. Stevens (right) has 
joined them as chief in- 
spector. Previously, from 
1931, he was with Hawker 
Aircraft (from 1951 to 
1957 as chief inspector of 
their Blackpool factory) 
except during the war 
period, when he served in 
the Technical Branch of 
the R.A.F., attaining the 
rank of squadron leader. 
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Proving SPERRY powered controls 


SPERRY GYROSCOPE COMPANY LIMITED GREAT WEST ROAD BRENTFORD MIDDLESEX * TELEPHONE: EALING 6771 
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Box Numbers. For the « 
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The Publishers retain the right to refuse or withdraw advertisements at their discretion and do not accept liability 
for delay in publication or for clerical or printer's errors although every care is taken to avoid mistakes. 








AIRCRAFT FOR SALE 





R. K. DUNDAS, LIMITED 
offer 
10 PASSENGER or 3,000 LBS. FREIGHT OR 
SURVEY AIRCRAFT 
at £2,500 cach “as is” flyable condition to £4,500 cach 
with nil hour engines, 12 months C. of A., etc 


‘THOUGH similar aircraft are currently being sold 
at £5,000-£6,000, we are able to offer these 


TWO AVRO XIXs 


exceptionally cheaply through judicious purchase. We 
can offer them “as is,” with 236, 758 and $08, 655 
engine hours or with nil-hour engines, with or without 
12 months C. of A., and with or without metal wings 
Any combination of these conditions will be acceptable, 
and quoted upon request. Radio fitted; (a) Bendix $.C_.R 
259, Bendix B.C. 357, Murphy M.R. 80, Bendix R.A.F 
1598/99; (b) Same as for (a) and Bendix B.C. 453 
M/F receiver 
VIEWED at Croydon on request. Extended Credit 
Terms available. It is very unlikely that such an 
offer can ever be repeated 


Afr Y 


K. DUNDAS, LTD., 59 St. James's Street 
=e London, §.W.1. Tel.: HYDe Park 3717. Cables 
“Dundas Aero,” Piccy, London {oss¢9 


TRAVELAIR, LTD. 
For Commercial Private Executive Aircraft 
NSON MK. 1. 3,640 hours since new. 200 since 
check 5. Cheetah Nine engines, 202, 389 hours 
since new. Murphy 36-channel V.H.F. Bendix A.D.F 
range, fan marker. C. of A. March 1958. £1,200 
D VE. 8,542 hours since new. Gipsy Queen 70/4 
324/118 hours. STR. 9X, V.H.F. MR. 80B. V.H.F 
AD 7092. B/C 1033 C.B.A. Bight seats. £16,500 
ROCTOR IV. 1,050 hours since new, no engine 
hours, 4-channel V.H.F. 12 months C. of A. £485 
APIDE 2,800 hours since new. Gipsy een 3, 
251/361 hours since new. 12 months C. of A 
Plessey mult. V.H.F. Bendix A.D.F. fan marker, 2 
generators. 2,700 
TRAVELAIR, LTD. 
115 Oxford St., Londen, W.1. GER. 3382 [0610 


VENDAIR OF CROYDON AIRPORT 
OFFER 


BREBCHCRAFT BONANZA B/35 with 11 months 
C. of A., V.H.F. and radio compass. Price £5,000 
Ex-Croydon. Vendair, Croydon 5777. (0603 


RROLLASONS for Tiger Moths. CROydon 5151. 
[0130 


D H. DOVE, Queen 70/4 engines. Available imme- 
© diately. Channel Airways, Southend Airport, 
Essex [0031 
£4? PROCTOR Mk III, three-year C. of A. just 
issued. Bench-type double rear seat; very 

fast. Box No. 2750 [7286 
R SALE. Miles Magister with 12 months’ C. of A 

and Two-Channel Ekco Radio. Price £525. 
Scottish Aero Club Limited, Perth Aerodrome, Perth 
7288 


ROCTOR V. Airframe 1,100 hrs. ine and pro- 
lier C. of A. to July 1958. STR.9X radio. 
Excellent condition. Best offer. Box No. 2745. 


IPER AIRCRAFT. Tri-Pacers—Apaches—Super- 
Cubs. The sole agents for Great Britain and 
Ireland are Irish Air Charter Limited, 62 Merrion 
ware, Dublin. Tel. 63297 {0200 
ILES FALCON VI G-AECC. Ideal fast tour- 
ing aircraft, cruis 160 m.p.h. with three year 

C. of A. expiring 10.559. £900 o.n.0. Goodhew 
Aviation Co., Ltd. Oxford Airport, K on, 
Oxford. a 3355/7. iss 
IRSPEED sul executive type. Special conver- 
sion dual control Luxuriously « inted —4 
peceenoee seats. £2,000. Louis Newmark Limited, 
fect Works, Purley Way, Croydon, Surrey. Croydon 
$571. (7301 





AIRCRAFT WANTED 





PRivaATs executive and commercial aircraft re- 
quired diately. Travelair, Ltd., 115 Oxford 
Street, London, W.1. GER. 3382 [0612 





W.S. SHACKLETON LTD 
SS 


=> 


Europe’s Leading Aircraft Brokers 


offer 


PERCIVAL PRINCE 





One of the most luxurious V.1.P. executive 
aircraft operating in the United Kingdom, we 
are privileged to offer this Prince for sale on 
behalf of Stewart Smith & Co. Limited 


Fully equipped for flying in any weather con- 
ditions. radio includes Marconi 7092 ADF. 
STR.12D 70-channel VHF, standby STR.9 
4-channel VHF, 1.L.S., and on a hire agree- 
ment, a Decca Navigator. 

The cabin, which is delightfully furnished, is 
fitted with five passenger seats, offering a com- 
fort rarely known in aircraft travel. 

Based at Blackbushe Airport, it is available 
for immediate sale, and can be put into service 
at once 


W.S. SHACKLETON LTD. 
175, Piccadilly, London, W.1. 


CABLE: “Shackhud, London” 
PHONE: HYDe Park 2448-9 
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NEW 
DESIGNS 
AND 
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CROSS MFG. CO. (1938) LTD 
COMBE DOWN, BATH 


TEL: COMBEDOWN 2355/8 
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AIRCRAFT WANTED 


W S. SHACKLETON, LTD., are always in need 

© of civil aircraft of all types to fulfil enquiries at 
home and overseas 

S. SHACKLETON, LTD., 175 Piccadilly 

@ London, W.1. Cable: “Shackhud, London.” 

Phone: Hyde Park 2448-9. (0073 








AIRCRAFT ACCESSORIES AND ENGINES 
OLLASONS for all Tiger Moth and Gipsy engine 





spares. CROydon 5151. (0132 
FROLLASONS are specialists in the overhaul of all 
Gipsy engines. -ROydon 5151. [0133 


IPSY MAJOR Mk. 1 Engines for sale. Nil hours 
since complete overhaul. Apply Mitchell Aircraft, 
Ltd., The Airport, Portsmouth. Tel. 717641. [0351 
AVE YOU a reliable source of supply for your 
spare instruments and accessories? If so, con- 
gtatulations, but you may still do better by contacting: 
J. WALTER, Gatwick Airport, Horley, Surrey. 

* Tel. Horley 1420 and 1510 (ext. 105/6). Cables: 
Cubeng, London. [0268 
UANTITY of Dakota and Viking aircraft spares, 
some instruments. Offers please. Roberts, 25, 
Godson Road, Waddon, Croydon, Surrey. View by 
appointment only. Ring evenings Croydon bar . 
728 

PHILLIPS & WHITE, LTD., offer from stock 
instruments and instrument parts. Navigational 
equipment, electrical components, airframe parts and 
hydraulic components and parts. Engine spares for de 
Havilland Gipsy Major and Queen series, also Arm- 
strong Siddeley Cheetah IX, X, XV spares. Stock 
lists available. 61 Queen’s Gardens, London, W.2. 
Tel: Ambassador 8651, 2764. Cables: Gyrair, 
London. los66 
7NGINE Overhauls. Hants and Sussex Aviation 
Limited offer Britain’s most comprehensive en- 
gine complete overhaul service, magneto overhaul 
service, and component and spares supply. de Havil- 
land Gipsy range, a. Sw Cheetah range, 
Cirrus range, Lycoming, rab and Continental. 
Most types available on exchange. ines, com 
ponents and spares shipped to all parts of the world. 
Address: The Airport, Portsmouth. Phone 79900% 


712 





AIRCRAFT ACCESSORIES AND ENGINES 
WANTED 





WANTED for export, surplus stocks AGS, com- 
ponents, ‘Pip’ release pins, etc. Also U.S.A. 
spares and components. Box No. 2206. [0260 





HELICOPTERS 


ELICOPTER charter. Machines available U.K. 
and Overseas. Autair, Ltd., 75 Wigmore Street, 
London, W.1. Tel.: WELbeck 1131. [0021 








AIR PHOTOGRAPHY 


MORSE Film Developing Units and Film Dryers; 
Continuous Film Printers; Argon and Mason 
i ey ae 
] es; F&F. poo! ve ; 
K.17; F.52; F.49; and F.24 Cameras, Mounts, Lenses, 
I ines, Controls, Vacuum Pumps, Motors and 
Spares for above Cameras; 16 m/m and 35 m/m 

jectors and Spares. Also large quantity 








of Aerial File (all sises). "A 
: sizes). A. 
fl eed. London, 


W. Young, 47, en- 
E.S. Tel.: AMHerst 6521. [0290 





AIR SERVICING 


REPAIRS ond C. of A. ovechant for ol Kroes Sf 
t 


. is Aviation, Ltd., Civil er 
Services, — Aerodrome, Northampton. el.: 
Moulton 3251. [0307 








BALL BEARINGS 
NEW Ball and Roller Bearings, over 4,000,000 in 
la 





stock in more than 4,000 types. Britain's large 
stocks. Stock list available. ude Rye, Ltd., 
895-921 Fulham Road, London, S.W.6. RENown 


6174 (Ext. 24). 
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CAPACITY AVAILABLE 





me .ERING and profile milling in all metals. Send 
us your die blocks to copy from wood or plaster 
masters. Up to Sft. by 8ft. max. size. We are die 
copiers to the trade 
RMYTAGE BROS. (KNOTTINGLEY), LTD., 
The Foundry, Knottingley, Yorkshire. Tel: 
Knottingley 2046 [0975 





CLOTHING 





A.F. officers’ uniforms purchased; good selection 
e of R.A.F. officers’ kit for sale, new and recon- 
ditioned. Fishers, Service Outfitters, 86-88 Welling- 
ton Street, Woolwich. Tel.: Woolwich 1055. (0567 





CLUBS 





ERTS AND ESSEX AERO CLUB, Stapleford 
Tawney Aerodrome. M.C.A. approved private 
pilot's licence course Auster, Gemini and Tiger 
aircraft. Trial lesson 35s. 15 miles centre of London. 
Central Line Underground to Theydon Bois, bus 250 
to club. Open every day. Tel.: Stapleford 210. [0230 





CONSULTANTS 





K. DUNDAS, LTD., have been giving the cor- 

@ rect answer to aviation problems for twenty years 

Technical. Purchasing Operations. Marketing. 59 St 

James’s Street, London, $.W.1. HYDe Park 37 iy es 
05 





MARSHALL 


AIRPORT WORKS CAMBRIDGE 
REQUIRED FOR “ON SITE” 


SKILLED AERO 
ELECTRICIANS 


For Installation and Testing Electrical 
Systems in Civil and Service Aircraft. 
Generous Allowances 


Good Average Earnings 


Write, call or phone 
Cambridge 56291, Ext. 36. 
EMPLOYMENT OFFICER 














CONTACT LENSES 





MODERN CONTACT LENSES CENTRE 7(D.1), 
Endsleigh Court, W.C.1. Deferred Terms. 


Booklet sent. (0342 





FOR SALE AND WANTED 





TROX Transmitter/Receivers. A.R.B. released. 
Ex-stock. Staravia, Blackbushe Airport, Camber- 


ley. [0297 





PUBLIC APPOINTMENTS 





NORTHAMPTON COLLEGE OF ADVANCED 
TECHNOLOGY 
St. John Street, London, E.C.1. 
CIVIL AND MECHANICAL ENGINEERING 
DEPARTMENT 
APPLICATIONS are invited for the following 


appointments, to commence on Ist January, 1958, 
or as soon as possible thereafter:— 


LECTURERS and ASSISTANT LECTURERS 


(Grade B) in 
MECHANICAL ENGINEERING 
or 
AERONAUTICAL ENGINEERING 
subjects. 
(CANDIDATES should be qualified to teach a range 
of subjects in courses leading to the London 


degree in Engineering, Diplomas in Technology and 
ner National Ceruficate. One Assistant Lecturer 
be required largely in connection with Engineering 


Bari scales: Lecturer £1,236 rising to £1,398 
p.a.; Assistant Lecturer (Grade B), £686 rising to 
els ,073 p.a. with considerable additions ~ qual: 
training and industrial or teaching experience. 
HURT THER particulars and forms of application are 
obtainable from the Secretary, to whom applica- 
tions should be sent as soon as possible. ey 
J S. TAIT, Ph.D., B.Sc.(Eng.), M.1.E.E., Pree 
. 





Jersey Civil Service 


VACANCY exists at the States of Jersey Airport 
for an additional Air Traffic Control Officer. 
Possession of a Ministry of Transport and Civil Avia- 
tion Certificate with Approach Control, Areodrome 
Control and Traffic Director (Radar) Ratings will be 
an advantage. Applicants must be between the ages 
of 23 and 35. Commencing salary within range £600 
to £1,100 according to experience, with eres | 
of otion to higher grade with maximum of £1,250. 
TH successful candidate will, subject to a bs 
service, be eligible for establishment in the Jersey 
— when a vacancy occurs. Reciprocal 
i exist in relation to established 
- who “transfer between the United Kingdom 
rvice and the Jersey Civil Service. 
‘PPLICATION forms, which should be completed 
and returned to the Greffier of the States, not 
later than 2nd December, 1957, may be obtained from 
the States’ Greffe, Jersey, C.1. 


F. de L. Bois, 
Greffier of the States (7293 








PILOTS + 


BRITISH EUROPEAN 
AIRWAYS 
have vacancies for: 


(a) Pilots, 30 and under, with Com- 
mercial Pilot’s Licence and 
Instrument Rating. Salary £1,075- 
£1,195 per annum, depending on quali- 
fications and experience. 
(b) 4 limited number of Pilots, 
under 25, without licences but 
having at least the qualifying hours for 
a Commercial Pilot's Licence and 
Instrument Ratin Must be well 
advanced in studies for licences. 
Salary whilst unlicensed between £500- 
£700 per annum. 
Full salary range for Pilots according 
to rank, up to £2,900 p.a. and over. 


Comprehensive Pension Scheme. 
Apply in writing to 
Senior Personnel Officer (E & S), 
Flight Operations Department, 


B.E.A. 


Keyline House, Ruislip, Middlesex. 














K.24 
CAMERAS 
F2.5 
7” Coated 
Lens 
click stops 
Accommodates 100 exposures 5” wide film 24v or 


manually operated, all spares, magazines and film 
available from stock. 


Price £18 . 10 . Od. each 
Air Survey Dept. 
Harringay Photo Supplies 


423 Green Lanes - - London, N.4 
MOUntview 5241/2 




















AIRCRAFT SPRING WASHERS 
TO BS. 
SPECIFICATION 
S.P.47 





PUBLIC ANNOUNCEMENTS 


AIR TRANSPORT ADVISORY COUNCIL 


HE AIR TRANSPORT ADVISORY COUNCIL 
give notice that they have received the under- 
—~ applications to operate scheduled air 
servic 
PPL ‘ic ATION No. 1533 from Starways, Ltd., of 
Liverpool Airport, Liverpool 19, for a U.K 
Internal Service with Dakota aircraft for the carriage 
of passengers between Glasgow (Renfrew) and Jersey 
at an initial frequency of four return flights weekly 
oe later in accordance with traffic demand for 
period of seven years from Ist June, 1958. 
APetic ATION No. 96/3 from Silver City Airways, 
Ltd., of 1 Great Cumberland Place, London, W.1, 
for an amendment of the terms of approval of the 
Normal Scheduled Service which they are authorised 
to operate until 30th March, 1960, with Dakota, D.H. 
Heron and Viking aircraft at a frequency of up to 
three return flights weekly on the route Newcastle- 
Paris or, in combination with another service, on the 
route Newcastie-Liverpool-Paris, so as to permit 
instead operation with Dakota, D.H. Heron and 
Bristol 170 aircraft on the route Blackpool-Liverpool 
optiona! )}— Paris 
HESE applications will be considered by the Coun- 
cil under the Terms of Reference issued to them 
by the Minister of Civil Aviation on 30th July, 1952. 
Any representations or objections with regard to these 
applications must be made in writing stating the 
reasons and must reach the Council within 14 days of 
the date of this advertisement, addressed to the Secre- 
tary, Air Transport Advisory Council, 3, Dean’s Yard, 
London, S.W.1, from whom further details of the 
applications may be obtained. When an objection is 
made to an application by another air transport com- 
pany on the grounds that they are apply ing to operate 
the route or part of route in question, their applica- 
tion, if not already submitted to the Council, should 
reach them within the period allowed for the making 
of representations or objections. [7294 








PACKING AND SHIPPING 





AND J. PARK, LTD., 143/9 Fenchurch St., 
e EC. Tel.: Mansion House 3083. Official packers 
and shippers to the aircraft industry. [0012 





TUITION 





Learn to fly at the 
AIRWORK 
School of Aviation 
Perth, Scotland 


RITAIN’S oldest and vow private aviation 
organization offers M.T.C.A roved Courses 
for Private and Commercial Pilot's Licences and 
Instrument Rating. 
PECIAL Courses and Helicopter training arranged 
to meet individual requirements. 
cius residential and recreational facilities. 


Details from 
AIRWORK LIMITED 
(FLYING TRAINING DIVISION) 
Langley Aerodrome, Slough, Bucks. 
Tel. Langiey 520 
or 


The Manager, Perth Aerodrome, Scone) Seomrrts 





AIR SERVICE TRAINING 


The only fully equipped private School of Aviation. 
Specialist staff, comprehensive equipment and full 
residential and recreational facilities within the School 
ensure the soundest training for an aviation career. 


M.T.C.A. APPROVED COURSES 


for private and commercial pilots’ licences and main- 
tenance engineers’ licence in categories “A” and “C.” 


HELICOPTER COURSES 


for private and professional licences. Details available 
from the Commandant. 


AIR SERVICE TRAINING, LTD. 


Hamble, Southampton. Tel.: Hamble es 


CIVIL PILOT/NAVIGATOR LICENCES 


AVIGATION, LTD., provides full-time or postal 
tuition, or a ‘combination of either of Sane methods 
to suit individual requirements, for the a 

Classroom imstruction can be provided fos A.R.B. 
General, certain Specific and Performance 
Schedule examinations. Ph eee Training Dept. at 
MONarch 1364 

Fo® full details apply to the Principal, 


AVIGATION LIMITED 











CROSS MFG. CO. (1938) LTD., COMBE DOWN, BATH 








30, Central Chambers, Ealing B/way, London, W.5. 
Tel.: Ealing 8949. (0248 
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TUITION TUITION SITUATIONS VACANT 
City of London F R.Ac.S., A.R.B. Certs., A.M.I.Mech.E., etc., AEROPLANE AND ARMAMENT 
f on “no pass, no fee"’ terms. Over 95 per cent 
SIR JOHN CASS COLLEGE successes. For details of exams, and courses in all EXPERIMENTAL ESTABLISHMENT 
branches of Aeronautical work, Navgiation, Mechani BOSCOMBE DOWN 
Department of Navigation cal Engineering, etc., write for 144-page handbook 
free BI.E.T. (Dept. 702), 29 right’s Lane, requires 
Jewry Street, Aldgate, E.C.3. London, W.1. [0707 ee le 
EARN to fly, £30; Instructors’ Licences and Instru- SKILLED MEN to serve as: 


NSTRUCTION and preparation for Pilots’ and 
Navigators’ Licences 


Fee 

COMMERCIAL PILOT £8 

SENIOR COMMERCIAL PILOT £12 

AIRLINE TRANSPORT PILOT £16 

FLIGHT NAVIGATOR £20 
Write, call or telephone (Royal 3383) for prospectus 
0294 

A SUCCESSFUI ar for your son 

ERON AU TICAL, technical and practical training 
for all bran { aeronautical enginecring 
Diploma course leads to executive appointments in 


civil aviation de mn and development, draughtsman 
ship, maintenance, etc Extended courses to prepare 
for A.P.R.Ae.S. and A.M.I.Mech.E. examinations 
Write for prospectus to Engineer in Charge, College 
of Aeronautic al Engineering, Chelsea, London, S.W.3 


FLAxman 0021 [0019 
SURREY Flying Club, Croydon Airport M.C.A 
\ approved for private pilots’ licences. Open seven 
days a week. Croydon 7744 [0293 
ING Elstree 3070 for Link Training. Ab initio or 


refresher courses to Instrument Rating and air 
line standards; also all forms of flying tuition. Only 


12 miles from Marbl e Arch (7282 
YREE! Brochure giving details of courses in all 
branches Aero Engineering covering A.F.R.Ae.S., 
M.C.A. exams, et Also courses for all other 
branches of engineering Write: E.M.1. Institutes 
Dept. F26, London, W.4 Associated with H.M.V 
[0964 
SOUTHEND-ON-SEA Municipal Air Centre and 
‘ Flying School Comprehensive training for all 


nilots’ licences, ratings and endorsements. Special 
facilities for instrument, night-flying and commercial 
ilot licences. Chipmunk aircraft Link training to 
ull instrument rating standard No entrance fee or 


subscriptions M.T « approved 30-hour course 
Municipal Airport, Southend-on-Sea, Essex. Rochford 
56204 [0453 





4 ment flying, for £3 10s. per hour. Night flying 
£5 per hour. Residence 6 guineas weekly. Approved | INSTRUMENT and ELECTRICAL CRAFTSMEN 


M.C.A. Private Pilot’s Licence course Specialized 


course for Commercial Pilot's Licence. Wiltshire RADIO, RADAR and 
School of Flying Ltd Thruxton Aerodrome - 
Andover Junction 1 hour 15 minutes from Waterloo ELECTRONIC CRAFTSMEN 
ss o 
Hants [0253 for laboratory and aircraft installation work 





> FRAME d ENGINE FITTER 
SITUATIONS VACANT AIRFRAME an . 


— aircraft servicing and fitting of special equipment 





LEADING CROP SPRAYING COMPANY INSTRUMENT MAKERS and 
requires Airframe and Engine Fitters for work on 
Tiger Moths and Austers. Work is based at Bem PRECISION MACHINISTS 


bridge, Isle of Wight, and there are opportunities for 
employment overseas for short and long periods 
OOD basic wages, overtime rates and holidays are 


ATE of pay for 44-hour five-day week, 182/4 plus 
10/- merit lead or 182/4 plus 38/- merit lead 
according to experience. Prospects of re-assessment 


y a Suare Gre Cees Caneees Cee Cuesta of rate within three months, any increase back dated 
one 
(Ror CULTURE, Bembridge Airport, Isle of | date of entry. 

Wight [72 (MERIT LEAD CAN RISE TO 70/-. TWO 


— WEEKS (88 hours) PAID ANNUAL LEAVE. 
I ANDLEY PAGE (READING LTD The | PAID SICK LEAVE SCHEME.) 
Acrodrome, Woodley, Reading, have vacancies 5 . 
for Senior Stress Engineers, with wide practical experi APPLY, giving details of apprenticeship and experi 
ence, for interesting work on Civil Aircraft fick ence, to Air Commodore (Civilian Administration 
commencing salaries with new houses to rent will | Office), (F), A. & A.E.E., Boscombe Down, Ames 
be offered to those appointed. Life Assurance and | bury, Wiltshire (7278 
Superannuation Scheme in operation. Please send 
full particulars of experience, etc., to the Personnel c = - : 
fficer. (0285 NGINEERS interested in theoretical or experi 
mental, structural and stress analysis are required 
by the Atomic Energy Division of the General Elec 
tric Co., Ltd., for design and development work on 











The . . ‘ . ‘ a> ie reactor pressure vessels and complex steel structures. 
British Air Line Pilots Association Previous experience . desirable but ~ essential 
These posts offer excellent opportunities for imagina- 

95 MOUNT STREET, W.1 tive young men under 28 years of age who are anxious 

el.: Grosvenor 6261 to join a rapidly expanding organization in a new and 





important branch of engineering. The positions are 
a “ai * h a spat and suitable for University graduates with or without 
ervice pilots. For full Getails concerning an Honours degree and in some cases for candidates 
objects and particulars of membership with a Higher or Cotes } National Certificate. Apply 
please write to the General Secretary. Personnel M er (AED/KJW), The es mec 
tric Co., Ltd., Erith, Kent 

















MARSHALL 


AIRPORT WORKS CAMBRIDGE 


VACANCIES AT CAMBRIDGE 
for 


SKILLED AERO 
ELECTRICIANS 


Required for Installation and Testing 
Electrical Systems in Civil and Service 
Aircraft 


Also 


SKILLED AIRFRAME 
FITTERS 


Good Average Earnings. 
Single Lodging Accommodation 
Available 
Write, call or phone 
Cambridge 56291, Ext. 36 
EMPLOYMENT OFFICER 














BLACKBURN AIRCRAFT 


SENIOR DESIGN DRAUGHTSMEN 
AND STRESSMEN 


We have a number of excellent openings for experienced aircraft 
Draughtsmen and Stressmen for work on an advanced high-speed jet 


aircraft or in the development of freighter and transport aircraft. 


Applicants must have supervisory ability and be capable of accepting 
responsibility. 


If you are looking for a position with a future in an expanding and 
progressive Company please write, giving a brief resumé of your 
experience, and qualifications, to the:— 

Technical Staff Manager, 

BLACKBURN & GENERAL AIRCRAFT LTD., 

Brough, E. Yorks., 
when we shall be pleased to invite you over to view our activities and 


discuss the opportunities we have to offer. 
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Aircraft 


ELECTRICAL 
ENGINEER 


An experienced and suitably qualified 
Engineer is required to supervise the 
installation of Electrical Services and 
Systems in the Company’s Production 
Aircraft, at Radlett Aerodrome 
Hertfordshire 

Recent Aircraft experience is essen- 
tial and applicants will be required 
to produce evidence of their Electrical 
Training 


Write giving full details t 
Staff Officer 


Handley Page Ltd., 


Cricklewood, London, N.W.2 

















THE DE HAVILLAND 
ENGINE CO. LTD. 
ee Technical Authors 


AUTHORS 
should have high standard of English with 
Engineering experience for interesting work 
on handbooks and air publications. Vacan- 
cies occur at both the Leavesden (Herts) 
and Edgware factories. 


ILLUSTRATORS & ARTISTS 
must be capable of giving full pictorial 
effect to Engineering data supplied. Tracers 
with aptitude for illustration are also invited 
to apply. 
The company offers excellent remunera- 
tion and congenial working conditions in 
modern, well equipped studio in Edgware. 
Please write, in confidence, stating pre- 
vious experience, to :— 
The Personnel Officer, 
The de Havilland Engine Co., Ltd., 
Stag Lane, EDGWARE, Middx. 











SITUATIONS VACANT 





COUNTY BOROUGH OF SOUTHEND-ON-SEA 
EDUCATION COMMITTEE 


MUNICIPAL COLLEGE 


Principal: T. L. Morgan, M.Sc., A.M.1.C.E., 
A.M.1.Struct.E. 


PPLICATIONS are invited for the post of Instructor 
in the following technical subjects to teach at 
the Municipal College in the newly constituted course 
for preparing students for the Commercial Air Pilot's 
Licence, in conjunction with the Southend-on-Sea 
Municipal Air Centre and Flying School 
Aviation Law and Flight Rules and Procedure; 
Flight Planning; Navigation; Radio Communications 
Sicnals and Seamanship 
"THERE are no flying duties attached to this post 


ALARY will be in accordance with the Burnham 
“ Technical Scale for an Assistant Grade B, i.e. up 
to a maximum of £1,025 per annum according to 
experience 
FUR THER particulars and forms of application may 
be obtained from the undersigned (stamped 
addressed foolscap envelope). Completed forms should 
be returned to the Principal, Municipal College 
Victoria Circus, Southend-on-Sea, within 14 days of 
the appearance of this advertisement 


D B. BARTLETT, Chief Education Officer 
7 


RPU ATION Office, Warrior Square, Southend-on 
~ Sea [7300 


HELICOPTER PILOTS 


CANCIES exist for Pilots with Bell 47, or S.51 
or S.55 experience. Overseas salary scale £2,250 
to £2,700 according to experience and licences 
Applicants without licences will be considered pro- 
vided they have minimum 100 hours helicopter time 


HELICOPTER ENGINEERS 


YACANCIES exist for Engineers holding “‘A and C’ 
Licences for Bell 47 or S.51 or S.55. Overseas 


salary scale £1,800 to £2,200 according to experience 
and licences. Applicants without licences with mini- 
mum three years helicopter experience will be con- 
sidered. 
Alt appointments for minimum two years and re 
newable annually thereafter. Six weeks’ leave 
per year with pay; free travel and medical attention 
Limited married accommodation 
PPLY, stating availability, licences, experience, age, 
married or single, Bristow Helicopters, Ltd., 
Henstridge Aerodrome, Templecombe, Somerset, 
England. 7 


DAKOTA A. & C. LICENSED AIRCRAFT 
ENGINEERS 


required for services in the Middle East 
OMMENC ING salary £828 per annum plus £900 
per annum overseas allowances, plus local allow- 
ance of £21 per month. Superannuation scheme, etc 
Please write Box F 479 LPE Romano House, 
399/401, Strand, W.C.2 (7295 








oe Engineers required to work on application 
transistors in servomechanisms Ability to 

make up and evaluate prototypes desirable 

APPLY: Box No. 2800 [7304 











Are you interested in becoming 
an important member of a 
small design team ? 

If so, 


AUSTER AIRCRAFT LTD., Rearsby 


require 


SENIOR AND INTERMEDIATE 
AIRCRAFT DESIGN DRAUGHTSMEN 


SENIOR AND INTERMEDIATE 
STRESSMEN 


A TECHNICAL ILLUSTRATOR 


Excellent opportunities and salaries 
for suitable candidates. Company 
pension scheme in operation. 


Flats available at moderate rentals in 
the vicinity of the factory. 


Apply in writing to the 
Personnel Manager, 
Rearsby, Nr. Leicester. 

















PRODUCTION 
CONTROL 


The English Electric Company require 
Senior Production Control Engineers for 
their Aircraft Division at Preston, Lancs. 
Applicants must have extensive produc- 
tion engineering experience in aircraft or 
allied imdustries and a sound knowledge 
of modern production control methods. 


These are senior appointments with ex- 
cellent prospects for those who desire to 
accept responsibility and will carry a 
commensurate salary: a non-contributory 
pension scheme is available after a 
qualifying period. 


Please write to Dept. C.P.S., Marconi 
House, 336/7 Strand, W.C.2, quoting 
Ref. F 1094A. 














FISON-AIRWORK 


LIMITED 
BOURN, CAMBRIDGE 


invite applications for the following 
vacancies overseas 


CAPTAINS FOR TWIN 
PIONEER AIRCRAFT 


Applicants should have at least a Senor 


Commercial Pilot's Licenc experience on 
twin engined aircraft and should not be over 


3) vears of age, although applicants of 
years will be considered Twin Pioneer 
flight conversion will be provided and ground 


instruction for licence endorsement. 


HELICOPTER PILOTS 


Applicants should have a commercial pilot's 
licence endorsed for helicopters, have at 
least 250 hours in command of helicopters 
and should not be over 35 years of age 
Helicopter types at present operated by the 
Company are the Hiller 12A and 12C and 
the Westland S.55 


LICENSED AIRCRAFT 


Applicants should hold current A _ licence 
preferably in Group 5/4 and C licence with 


Leonides and/or Pratt and Whitney engines 
Successful applicants not having licences on 
these types will be sent on aircraft and engine 


manufacturers courses 


LICENSED RADIO/ 
ELECTRICIAN 


To maintain the radio (AD7092D, STR9IX 
and PTR6) and electrical equipment on S.55s 
and Twin Pioneers. The successful applicant 
will also be required to advise on and possibly 
install the Company's ADF ground network 


AIRCRAFT FITTERS 


Applicants should have experience on heli- 
copters or twin engined aircraft and on 
Leonides or Pratt and Whitney engines 
although this is not essential. it is the 
Company's policy to provide courses for air- 
craft engineer's licences for suitable ‘itters 


TRAINEE AIRCRAFT FITTERS 


Young men, having some technical education 
or mechanical aptitude are required to train 
as Aijrcraft Fitters Licensed engineer 
courses will eventually be provided for suit- 
able applicants, whose age should not 
exceed 25 years 


Fison-Airwork's main activities are the 
operation of commercial helicopters, STOL 
aircraft and agricultural “icroplanes and 
helicopters. The above vacancies are due to 
our world-wide expansion and opportunities 
for rapid promotion for capable men exist 
in all spheres of the Company's operations. 
Salaries are excellent and accommodation 
and subsistence allowances are provided. A 
pension scheme is in operation 


The Fison-Airwork group has units and sub- 
sidiary Companies operating in the United 
Kingdom, the West Indies, Central America, 
East, South and West Africa, and Australia 


Applicants should write or telephone the 
Operations Manager, 
FISON-AIRW ORK LTD., 
Bourn, Cambridge. 

Tel. Madingley 314 or 355. 
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SITUATIONS VACANT 


SITUATIONS VACANT 


SITUATIONS VACANT 





K.L.M. ROYAL DUTCH AIRLINES 


are a oe for the following positions on 
half of an airline in the East 
Cuace Pilot Viscount 700 


cari AINS on Viscounts and/or Dakotas. 
APELICATIONS with photograph and full details 


of licences and previous experience to be addressed 
to 


K.L.M. Reyal Dutch Airlines, 
Personnel Division Flying Staff, 


Building 101, 
Schilhol- Airport. (7287 


GERVOMECHANISM Design Group require Senior 
Engineers to work on the following projects 

A, C. Servo Motors, Tachogenerators and Synchros 

D. C. Servo Motors and Precision Tachogenerators 
Vactric (Control Equipment), Limited, 


Brunel Road, London, W.3. [7303 





Cur Ground Snewrester required for Professional 
and Private Pilots Training School. ; 
salary. Superannuation for suitable applicant. Apply 
Personne! Manager, Marshalls’ Flying School, Ltd., 
Cambridge (7275 
ER AIRCRAFT, LTD., require qualified 
Assistant Air Traffic Controller at Dunsfold 
Aerodrome, Surrey. M.C.A. or R.AF. Certificate 
acceptable Please reply to the Personnel Depart- 
ment, Dunsfold Aerodrome, Nr. Godalming, Surrey, 
Stating sala } requir ed 7283 
ANDLEY PAGE (READING), LTD., The Aero- 
drome, Woodley, have a vacancy in their design 
office for a senior acrodynamicist who will also act as 
assistant to the chief aerodynamicist. Applicants should 
have a degree and several years’ practical experience 
Successful applicant will be offered a house to rent 
and assistance will be given towards removal expenses 
Please send full particulars of experience to the 
Personnel Officer [0286 


MARSHALL 


AIRPORT WORKS CAMBRIDGE 
DESIGN AND DRAWING OFFICE 
PUBLICATION SECTION 


require 


TECHNICAL 
ILLUSTRATORS 


Ex-R.A.F. W/O. or N.C.O. Fitters 

(Airframe and Electrical (Air) ) with 

a flair for Publication Work are invited 
to apply for vacancies offering 


Good Career Prospects. 








Apply in writing, giving full details of 
experience and convenient dates for 
interview to 








ANTED, Chief Flying Instructor, full G.A.P.A.N. 
rating. Home Command approved and com- 
mercial licence. Apply Manager, Luton Flying ey 
Ltd., Airport, Luton [7276 
em Draughtsman required at Stansted Airport 
plicant snould have previous experience Mm 
nceole industry. Good commencing salary and condi- 
tions of service Hoste! accommodation available 
Apply to Personne! Manager, Skyways, Limited, 
Stansted Airport, Essex. [7297 
R400 Engineer required for London Airport. 
Candidates must be familiar with radio equip- 
nents installed on modern American airliners, prefer- 
ably on Super Constellation aircraft. Salary according 
» qualifications. Apply immediately to Station 
Engineer, Pakistan International Airlines, 45 Piece, 
London, W.1. [7270 
ANDLEY PAGE (READING), LTD., The Aero- 
drome, Woodley, Reading, have a vacancy in their 
Design Office for a Mechanical Engineer with B.Sc. or 
equivalent qualification to be responsible for the per- 
ormance of aircraft cabin air conditioning, de-i 
and other fluid systems. Duties will include techn 
jesign, liaison with —— manufacturers and the 
analysis of flight tests evious experience of aircraft 
systems is essential. Please send full particulars of 
*xperience, etc., to the Personnel Officer. [0288 
REQUIRED, Super Constellation and Dakota Cap- 
tains. Super Constellation Captains must have 
valid L.1049C licence with minimum 3,000 hours in 
ommand on international routes. Salary free of 
income tax will be £200 plus Pak. Rs.1.000 = 
vouse allowance Pak. Rs.300 per month. DC-3 
tains must have minimum 4,000 hours which should 
aclude 1,500 hours in command. Salary will 
Pak. Rs.2,500 per month. Applications should be 
nade to General Manager, Pakistan International 
Airlines, Karachi Airport. (7291 








THE DAVID BROWN 
COMPANIES 


EXPERIENCED 
SENIOR DESIGNERS 


are required for interesting work on 

several new projects in the Company's 

Birmingham offices. Applicants 

should have experience in one of the 
following classes: 


GENERAL CHASSIS WORK 
GEARBOXES AND AXLES 
ENGINES 


Salary dependent upon experience 
and qualifications. Staff Pension and 
Insurance schemes. 


Applications, with full details should 
be addressed to the Company’s Sales 
Offices, marked “Designs.” 


Chief Engineer, 
David Brown Corporation (Sales) Ltd., 
Prudential Buildings, 
Colmore Row, 








APPLICATIONS are invited for ay my of Dem 
strator In Aircraft Stressing in Departme: 
of Aircraft Design. Duties include supervision of det»'! 
stress analysis in first year students’ drawing offic: 
and preparation of data sheets on stressing subject 
Applicants should have engineering qualifications and 
experience in aircraft stress office work. Salary in scale 
£600 x £25 to £900 x £25 to £1,000 per annum 
eee on qualifications and experience, wit! 
and family allowance. Applications, giving 
full iculars and quoting the names of three referees 
to the Recorder e College ronautics, Crar 
field, “Bletchley, Bucks, from whom further particulars 
may be obtained. (7269 





SITUATIONS WANTED 


REIGN Pilot, British C.P.L. and LR., A hours, 





seeks position in Britain or abroad. Box No. 
2731. (7281 
(ror spraying pilot, single, accident free refer- 
ences, 4,500 hours, anticipates U.K. commer 


cial Christmas, prefer abroad. m No. 2778. [7290 
(COMMERCIAL Pilot operating overseas, 5,000 
hours, looking for flying/cum/administrative 
work, home or overseas. Box No. 2732. [7280 
wie you help an active old man of 30 who wishes 
to find an “pen desk or stores job in South or 
West England? ears R.A.F., seven ars 
administration. Box No. 2749. 7287 
ENIOR Technical Author, ex Tech-Sigs Branch, 
R.A.F., four years present post, major company, 
nae sonore. Guided weapons /computer experience 
No. 2796. [7298 
piLot ENGINEER, British, age 39, B.Sc({Eng.), 
British, Canadian, American transport licences. 
Total 9,700 hrs. Single, multi Longe, land, sea rating 
Also 120 hrs. helicopters. id wide experience, 
lately executive pilot in Europe. Requires an appoint- 
ment. Reply Box No. 2795. (7299 





BOOKS 


ENGLAND" S only aviation bookshop. send 3d. for 
14-page catalogue or call S 2a 
Ridge Avenue, Winchmore Hill, London, N.21. [0620 


CHIEF 
STOREKEEPER 


for Aircraft Works 
30 miles N.E. London. 














Minimum qualifications: — Full know- 
ledge of A.I.D. and A.R.B. Regulations, 
Import, Export, Customs Procedures. 


Fully responsible for Main and Sub 
Stores, all stocks and Records. 


Apply in full detail to 


Box 2722, c/o Flight 
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NATO— 
now seven years old— 
is seven years stronger; 
and the free world 
s seven years safer. 
REPUBLIC’s Thundercraft 
are ever on duty with NATO, 


safeguarding peace— 





through strength. 
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FARMINGDALE, NEW YORK, U.S.A 
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BRITANNIA NON-STOP FLIGHTS 
DEMONSTRATE GREAT RANGE, 
GREAT SPEED, GREAT CAPACITY 


New York—Rome and London — Vancouver flights underline long-range performance 


in a series of high-speed, non-stop, long-range flights in 
recent months, the Britannia again displayed its brilliant, 
all-round performance—proving that it can fly vast dis- 


tances with a big payload 


For example, the Britannia linked New York and Rome 


and fly them economically. 


in 12 hours 20 minutes—4.700 miles 


382 mph, and with an 18,000-lb payload. 


And from London to Vancouver—the Britannia covered 
5,100 miles in 14 hours 40 minutes, with a payload equiva- 


lent to 61 passengers and baggage. 
Powered by four 4,120-hp Bristol Proteus engines, the 
Britannia maintains matchless standards of efficiency and 


economy over the longest stage lengths. 


at an average speed of 


For many months now the Bristol Britannia has been in 
service with BOAC throughout half the world. Britannias 
are being delivered to Aeronaves de Mexico and E] Al Israel 
Airlines, and have been ordered by Canadian Pacific, 
Cubana de Aviacion, Hunting-Clan Air Transport, Ministry 
of Supply, Northeast Airlines and the Royal Air Force. 


BRISTOL 


Britannia 


BRISTOL AIRCRAFT LIMITED 





